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Owing to the national emergency publishers are forbidden by the Government to 
print the two issues of weekly periodicals which would normally follow after Saturday, 


Feb. 15. 


In our case this means the omission of the Feb. 19 and 26 issues. 


Thus for the 


second time in 98 years the “JOURNAL” fails to keep its appointment. The first occasion 
was May 12, 1926, during the General Strike; the second is during the General 
Depression of 1947. 


A POINTER 


HE Gas Industry should, and we think no doubt will, 

study closely the whole of the report of the Debate in 

the House of Commons last week, which had two days’ 
hearing, of the Second Reading of the Bill for the National 
' Ownership of Electricity. As a result of the Debate, there 
was a majority of 175 in favour, despite, as was to be ex- 
pected, pungent criticism. ‘fhe Minister of Fuel and Power, 
| Mr. Shinwell, in moving the second reading of the Bill, said 
» emphatically that both supply and distribution of electricity 
is out of date. In common with the Gas Industry, the Elec- 
tricity Industry depends upon coal, and with current needs 
the supply of coal is out of date, irrespective of nationaliza- 
tion. This was not mentioned by Mr. Shinwell, but is well 
understood by the consuming public and by the public utility 
undertakings generally. Why is it that ‘during the summer 
months, Mr. Shinwell contemplated a mild winter? Ships 
have been held up by recent gales; they have been held up 
in the North and in the South. The railways have been in a 
no less difficult situation because of the weather. We believe 
that the whole situation will occur again unless foresight is 
exercised. 

Impoverished by the war years, and particularly im- 
poverished since the war years, the capacity of working and 
the will to work have been reduced. This is apparent in 
| every sphere. It seems that no precautions have been taken 
by the Government to produce adequate supplies of fuel 
for the public utilities, and therefore they have, in fact, 
defaulted the community. In no way will the “Gas 
JOURNAL ” become political, but it is true that there is far too 
much talk and far too little action. Even the war years were 
comparatively simple in their problems compared with the 
aftermath. Thousands and thousands of people will be un- 
employed, due purely to lack of fuel. As will be seen later 
in the “ JourRNAL,” the Goyernment has asked all under- 
takings to reduce their pressures because of the un- 
availability of coal; and this in spite of the greatly increased 
import of oil which, presumably, has to be paid for. 

We believe that the Minister of Fuel and Power had many 
specious arguments to put forward to the Electricity 
Industry, and he made it clear that in due course the Gas 
Industry would come under review and that an “ appro- 
priate” measure for reorganization would be introduced. 

Mr. Shinwell said that the Government intended to intro- 
duce long-overdue legislation to reorganize the distribution 
side of the Electricity Industry. He added that municipal 
undertakings. regarded the supply of electricity as a public 
Service, but that the companies regarded it solely as a busi- 
Ness enterprise, the success of which was determined by its 


profits. This, in our opinion, was a wild and unconsidered 
statement. Let us turn to the Gas Industry, which is severely 
restricted as to profits both by legislation and by shortage of 
plant, and which we are certain, whether municipally or 
company owned, regards gas as a public service and sincerely 
feels that it is a public servant. Through lack of raw 
materials, the Gas Industry has not been allowed since the 
war to offer the service to the community which it could well 
give. This is a matter entirely outside the sphere of party 
politics. 

We will now take what we think are the salient points from 
Mr. Shinwell’s loose interpretation of the need for 
nationalization, and his insistence that private enterprise is 
ineffective and effete. The proposals for the Electricity 
Industry, which, as we have said, should and must be 
watched by the Gas Industry are, briefly, as follows. 
Fourteen Area Boards are to be created, covering the whole 
of the British Isles, and a British Electricity Authority will 
be responsible for the general policy affecting distribution 
and will be the sole body in the Electricity Industry with 
power to raise capital. It is true that Mr. Shinwell said 
that each Area Board should, within limits assigned to it, 
have freedom to carry on its detailed work without reference 
to the Central Authority. The Bill provides that four Chair- 
men of Area Boards will be appointed as members of the 
Central Authority. This membership, moving in rotation 
among the 14 Chairmen, will thus have four representatives 
on the Central Authority capable, as the Minister of Fuel 
and Power put it, of expressing their views and also informing 
their chairmen colleagues on the general policy of the Central 
Authority. An interesting point which the Minister made 
was that at present retail dealers throughout the country 
have many shoddy electrical appliances on sale which are 
not only inefficient but expensive in use, and in many cases 
are unsafe. While Mr. Shinwell said that each Area Board 
would, in effect, be a very large undertaking, he expressed his 
anxiety that consumers of electricity should not feel that 
they were dealing with a body which was remote and aloof 
from their problems. He proposed that in each area there 
should be set up a Consultative Council, most of the members 
of which will be remunerated by the local authorities or by 
representative associations, including Trade Unions. The 
political tenor can be sensed from this statement. 

One of the matters which has obviously exercised the 
mind of the Gas Industry in view of impending 
nationalization is compensation to undertakings and to per- 
sonnel. It should be noted that the Electricity Bill, which 
has now passed its second reading, will, if carried into effect 
without amendment, dismiss directors without compensation. 
We do not believe that these directors have done anything 








for their, presumably, coming pains. It was explained by 
Mr. Shinwell that the basis of compensation to the local 
authorities for the acquisition of assets of their electricity 
undertakings would be the transfer of the liabilities and 
assets to the new Boards to which we have made reference. 
This will mean that the Boards will have to service the 
outstanding debt of the local authorities attributable to 
their electricity supply undertakings. The Minister went on 
to say that the compensation of private companies was 
slightly more complex. The idea is that the holders of 
shares in electricity companies will be compensated on the 
basis of the average market value of the shares on certain 
dates. These terms, he thought, were “very generous,” but, 
as the Opposition argued, it does not follow automatically 
that Stock Exchange quotations accurately reflect the real 
value of all the assets of any company. A young pro- 
gressive company has to spend a large amount of capital 
on developments which may or may not come to fruition 
in a decade. Private enterprise takes risks. 

A newly formed company cannot pay large dividends 
during its period of development. Its share value will 
during this time stand at a low quotation. On the other 
hand, a company well-developed because capital is bearing 
fruit will be able to pay a reasonable dividend in order— 
and this is to be emphasized—to compensate its shareholders 
for lack of dividends in the early years of development. 
Such a company, having proved its capability, will be quoted 
appropriately high for its shares on the Stock Exchange. It 
is, of course, another point, as was mentioned in the Debate 
by Mr. Hudson, that the Chancellor of the Exchequer pro- 
posed to pay shareholders pre-election Stock Exchange quo- 
tations in depreciated currency, and the Chancellor valued 
the assets in sound Andersons and proposed to pay off in 
inflated Daltons. 

The Bill provides that the British Electricity Authority 
can raise capital to the amount of £700,000,000, and the 
North of Scotland Board to the value of £100,000,000. This 
is a considerable sum of money, and it seems that the 
British Electricity Authority will have sole control of the 
allocation of this capital, and that the consultative council 
may well be, as Major MacPherson put it, “ mere creatures 
of the Ministry, mere pallid phantoms.” We end this note, 
as we opened it, with the thought and belief that the Gas 
Industry will pay attention to the National Socialist 
doctrinaire and mgy glean valuable points from the Debate 
on the Electricity Bill. 


LIQUID PRODUCTS FROM LOW 
TEMPERATURE CARBONIZATION 


é6 HE low-temperature carbonization plants in this coun- 

try were designed originally for the purpose of making 

a smokeless fuel that should be suitable for all pur- 
poses and particularly for domestic use. This policy has 
continued unchanged and all the commercial plants in opera- 
tion to-day have been designed with this object in view. . . 
Bituminous coal with a volatile content of about 35% is car- 
bonized in metal retorts “for four hours at about 600°C.” 
Our quotation is from a Paper by Colonel Bristow to the 
Institute of Fuel. We presume that the coal must still be 
carefully selected (as well as blended) for low ash content 
and for coking properties. The latter must be particularly 
necessary if the solid residue is to have the property of “ self- 
breaking with a minimum of smalls.” The gas is stripped of 
its “ petrol”? content and the stripped gas is absorbed in the 
heating of the retorts. The whole emphasis of the Paper and 
of the present policy with regard to secondary products was 
upon the liquid residuals, amounting to “about 9% of the 
coal.” They are thought of “as an equal product, worthy 
of the same scientific and economic attention as the solid 
fuel.” 
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No one who has watched the development of the Coalite 
industry in this country can fail to admire the courage and 
tenacity displayed by Colonel Bristow and his associates ang 
staff. They scrapped the whole of the tar distillation plan 
at Barugh, working with pot-stills, and built a new pipe-stij| 
plant at Bolsover at a cost already of a quarter of a million, 
with phenomenal results. The yield of middle oils is increased 
24 times and pitch is reduced by one-third. 

Colonel Bristow’s Paper described the work done at Bolsover 
since 1939; 200,000 tons of crude coal-oil has been processed 
and about nine million gallons of crude spirit has been re. 
fined. The chemistry of the liquid products was set-out and 
the several plants and processes were described with nicely 
drawn diagrams. That these plants are costly was shown by 
the steps taken to deal with corrosion. Méild steel stills and 
tubes had a very short life—they were “inferior in resistance 
to corrosion than any other metal.” The best results under 
all conditions, after many alloys had been tried, were obtained 
with “ Inconel” metal for tubes and tube plates. For cast. 
ings, where these had to be used, the variety known a 
“ Audcoloy” gave good results. Eighteen years of patient 
research and experiment have been crowned with succes 
in this direction. 

Regarding the uses to which the refined products can be 
put, the possibilities of the plastics industry rank high, though 

























emphasis was laid on liquid fuels in the shape of diesel oil and 





“ petrol.” It was claimed that the low-temperature tars yield 
products of all kinds superior to those from high-temperature 


tars, but it is to. be hoped that the vastly greater quantities f 


of the latter are being treated with comparable skill and 
enthusiasm. 

An interesting section of the Paper set in correct per- 
spective the relative position of low-temperature carboniza- 
tion in Germany. 
whole of the German activities on these lines were devoted 
to the treatment of brown coal—‘“a tremendous industry” 
making two million tons of tar per annum from 35 million 
tons of brown coal. Most of this tar went to hydrogenation 
plants. But “neither the technical nor the economic back- 
ground of brown coal carbonization lends itself to a com- 
parison” with that of hard bituminous coal. 

The Paper was a story of a gallant attempt to make the 


manner as to get the best out of the liquid residual after 
making a smokeless solid fuel the chief merit of which is 
that it will burn readily in the traditional open fire. And 
once again we are driven to the question—Can we afford it? 


In the present desperate position of our coal supplies and f 
with the prospect that we are never likely to see cheap coal [ 
again, can we afford to treat coal in any other ways than 
those which give the maximum yield of fuel value at the 


point of application? 


Gas Pressure Reduced 


The continuing extremely cold weather, particularly in the Midlands |) 


and the North, has almost completely paralyzed the movement of 
coal from the producing to the consuming areas and so has created 
new and grave anxieties for the Gas Industry. At the request of the 


Ministry of Fuel and Power, the British Gas Council on Wednesday : 


last issued an urgent request to the engineers of all gas undertakings, 
whether members of the Council or not, immediately to reduce gas 


pressures in order to alleviate the situation which might continue for [ 
It was emphasized that 


some time after the weather had improved. 
in view of the low level of stocks of coal held by gas undertakings 


it was imperative that they should do everything possible to conserve | 
those stocks in the present emergency. While it was not practicable | 
to state an overall pressure reduction owing to the considerable | 
variation in the conditions of each gas undertaking, it was suggested | 


that the reduction in each case should be related to the undertaking’s 
gas coal and oil stocks. 
S.O.S. was issued, Mr. J. R. W. Alexander, General Manager of the 
British Gas Council, said gas coal stocks had fallen to an average of 















It is not generally realized that nearly the | 







































In a statement to the Press on the day the } 
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two weeks’ consumption before the present cold weather started, 
so that if coal is not received by gas-works serious curtailment of gas 
supplies must be expected and this shortly in areas where the stock 
is appreciably below the average. Until now gas undertakings have 
been able to maintain gas pressures, except for some reductions before 
Christmas and Jast month, in London and some other parts of the 
country, due td plant being inadequate to meet the demand which 
accompanied the cold weather. 











Ups and Downs of Aviation 


At a recent meeting of the North Western Fuel Luncheon Club, 
with Sir Frederick J. West, President, in the chair, an Address was 
given by Sir Roy Dobson, of A. V. Roe & Co., Ltd., very appropriately 
entitled ‘* The Ups and Downs of Aviation.” He began by contrasting 
the trial and error methods of 30 years ago with the scientific designing 
of to-day. The early glamour has gone and now one thinks about 
the whole problem technically and always seriously. But even to-day 
there is a saying in the industry that one does not need to be mad 
to be in aviation, but it certainly helps. Aviation has taken a bigger 
toll of brave young lives than any other major industry. In the 
beginning none of them knew very much about the chemical and 
physical properties of the air as affecting flying. Knowledge in this 
direction has progressed fast and far and now many things about it 
are known. In the early days birds and fishes were closely studied 
and a good deal was learned from them. There is a story of a designer 
+ who was seen to be closely studying a stuffed bird in a museum and 
on being asked why, replied ‘“* That bird’s tail infringes one of my 
patents.” But at the speeds we require to travel to-day we have to 
go elsewhere for copy. The speaker’s firm has 2,500 people in the 
design department and three years’ study and work were required to 
produce a new prototype. One of the big troubles to-day is icing, 
and that brought the Author to the subject of high flying. You 
need to fly above 26,000 ft. to get rid of the humidity. It is commonly 
known, too, that we have reached our limit with the reciprocating 
engine and gone over largely to the gas turbine. The gas turbine is 
very extravagant in fuel at ordinary altitudes and speeds, though if 
we continue to fly successfully at high altitudes and speeds a con- 
siderable economy will be shown. But at those altitudes either 
oxygen masks must be worn or the cabins must be “ pressurized,” 
heated, and air-conditioned. It we are going to offer air travel with 
economy and comfort over long distances, such as across the Atlantic, 
it must be done high and quickly, say at 35,000 ft. and 500 m.p.h. 
For the Atlantic crossing 10 tons of fuel are required and 24 passengers 
could be carried. The next step will be to get through the “ sonic 
barrier,” as they say in the aviation industry—i.e., to fly at or above 
the speed of sound. This will involve fundamental changes in the 
shape and construction of airports. This and other relevant problems 
are engaging the attention of aviation scientists all over the world, 
and in this country the combined resources of many firms with full 
Government support. Sir Roy’s absorbingly interesting Address was 
enlivened by many anecdotes which exigencies of space compel us 
to omit. 















































Gas Industry and the Army 


A commendable piece of gas education propaganda has been 
accomplished in Scotland. Some time ago the Army authorities were 
approached regarding the showing of Gas Industry films, and Mr. A. M. 
Simpson, Secretary of the National Gas Organizations in Scotland | 
suggested to them that there were certain films of educational value 
which might be linked up with the Army Educational programme. 
The various films on social problems and housing have been found 
very useful in the compulsory ‘ British Way and Purpose ”’ periods 
in the programme, and the films relating to coal carbonization and 
conservation have been used with success in the Army Bureau of 
Current Affairs talks. The cooking and dietetic films have been 
welcomed by the A.T.S. Educational Officers who have, in fact, told 
Mr. Simpson that they are the very type of films they are looking for, 
but have generally been unable to find. - There are several advantages 
in this arrangement, in that an audience is readily available, and it is a 
good type of audience because the people who are chiefly engaged 
in these Army Educational classes are shortly to. be demobilized and, 
if fortunate, will live in the type of houses which are equipped with 
modern gas appliances. Where a technical film is being shown a 
member of the local gas undertaking attends as a commentator and to 
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answer questions arising out of the film, for which he is paid a fee 
and travelling expenses. This tends tocreatea keener interest 
in the films among the undertakings. News of the success of the 
scheme in Scotland has reached Southern England, and enquiries 
have been received for further details with a view to a similar movement 
in the South. 


Spent Oxide Disposal 


The disposal of spent oxide has often been informally discussed 
by the Southern Association of Gas Engineers and Managers (Eastern 
District). At question time at the meeting on Jan. 28 Mr. H. B. 
Avery, of Hardman and Holden, Ltd., Manchester, who with his 
colleague, Mr. A. Ormrod, attended as a visitor, told the members 
that the position in Lancashire and Cheshire was very unfortunate 
and there was a surplus of spent oxide over that which could be used 
by the acid manufacturers at the present time. So far as can be 
ascertained the position in that district is rather worse than in any 
other part of the country. The great difficulty in obtaining an accurate 
estimate of the amount lies in the fact that there is no reliable figure 
available to show the trend in the increase of total production of spent 
oxide, taking the country as a whole. The acid makers, on the other 
hand, have accurate figures which show a considerable increase 
in consumption, and also figures for the stocks at their works. Un- 
fortunately there appear to be no corresponding figures available from 
the Gas Industry for the country as a whole, with the result that the 
Acid Control are not able to make any positive step forward, 
If figures were available showing the increased amount used at the 
gas-works, taking the country as a whole, they would give the acid 
industry some line on which to work, but in the absence of such 
figures they are unfortunately placed and are unable to make any 
statement. 


Electrical Competition 


At the same meeting attention was drawn to a letter sent by the 
Maidstone Corporation Electricity Department to all the tenants 
of new permanent Council houses on a large estate which will ulti- 
mately comprise 1,500 houses. The matter was raised by Mr. J. D. C. 
Woodall, who said the Maidstone Gas Company had laid all the © 
main services free of charge and had offered to service the houses at a 
small nominal charge. The letter from the Electricity Department 
offers a cheap all-in electricity supply provided the tenants use an 
electric cooker and wash boiler, and adds: “‘ If you use an electric 
cooker and wash boiler you will save money each week. If you do 
not, you will pay three-farthings instead of a halfpenny for each unit 
of electricity. Do not give any order or sign any paper for a gas cooke! 
until you have seen our representative.” What has actually happened, 
said Mr. Woodall, is that the Gas Company received from the Borough 
Surveyor the names and addresses of the tenants of these houses at the 
same time as they were sent to the Electricity Department. The 
Gas Company immediately sent a man out, and he usually arrived 
before the electricity man, and usually persuaded the tenant to install 
a gas cooker. Unfortunately many of the orders were cancelled 
as soon as the electricity man arrived. Similar things have, according 
to Mr. F. Dawson, President of the main Association, happened at 
Finchley, where a communication from the Electricity Department 
gave some of the applicants for Council houses the impression that 
if they chose electricity they might have some preference in the alloca. 
tion of houses. The Gas Company took the matter up very strongly 
and the impression was rectified. In the Maidstone case it is clearly 
a matter of a conditional tariff. The Electricity Department is able 
to sell current at such a low price only because it has a satisfactory 
coal clause in its agreements with large industrial consumers. The 
Gas Company is one of the larger consumers and was paying 1.22d- 
per unit, which, while it might be quite reasonable, is a great dea] 
more than the domestic rate. Advocating that the matter should be 
«* handled at the highest level ” the Chairman (Mr. J. H. Dyde) said 
it all appeared to be a question of a conditional tariff linked with the 
apparatus, which was unfair on the face of it, and he felt the only 
way in which it could be tackled was by reference to the British Gas 
Council, with a view to an approach to the Ministry of Health, whose 
circular on the subject contemplated that all tenants of Council houses 
should have freedom of choice. There hardly seems to be freedom 
of choice when the Council makes it an actual condition that upon 
putting in certain appliances the tenants will have the benefit of certain 
reduced tariffs. 



































































Mr. L. Garvey, Mains and Services Superintendent to Blackburn 
Gas Department, has been appointed to a similar post with Stockport 
Gas Department. 


* * 7 


Mr. T. H. ATKINSON, Distribution Superintendent to Paisley Gas 
Department, has been appointed to a similar position with the Spen- 
borough Gas Department. 


Mr. R. J. GrecG, Sales Manager of Ascot Gas Water Heaters, 
Ltd., has been appointed a Life Governor of the Willesden General 
Hospital in recognition of services given to the hospital in various 
directions, particularly regarding publicity. The Neasden works of 
the Company use the hospital in connexion with all factory require- 


ments. 
. * * 


Mr. Rosert Foot, O.B.E., M.C., Chairman of the Mining Associa- 
tion, has resigned the Presidency of the Coal Utilization Joint Council 
on the National Coal Board taking the place of the Mining Association 
of Great Britain as a constituent member of the C.U.J.C. At a 
recent meeting of the Council Mr. J. C. GripLey, C.B.E., Marketing 
Member of the National Coal Board, was elected President for 1947 
cand Mr. JOHN CHARRINGTON, of the Chamber of Coal Traders, was 


elected Vice-President. 
s * * 


The Gas Light and Coke Company announces the following appoint 
ments: Mr. R. S. JoHNSON, M.B.E., M.A., LL.B., to be Controller 
of Services (while retaining his appointment as Solicitor) and to be 
responsible to the Directors for the organization and general working 
of the Estate Department, Stove Works, Meter Works, and Property 
Maintenance Section. Mr. H. C. Exeit, M.Sc., A.R.I.C., to be 
Controller of Stores and responsible to the Directors for the organiza- 
tion and general working of the Stores Buyer’s Department and the 
Stores Department, which will in future be known as the Stores 
Superintendent’s Department. Mr. F. R. DARLING, of the Company’s 
Accountants Department, to be Assistant Secretary. Mr. D. G. Rose, 
of the Chief Engineer’s Department, to be Coke Manager (in view of 
the forthcoming retirement of Mr. S. C. Colwell). Mr. R. W. Crit- 
TENDEN to be Stores Buyer. 


Coal Conservation 


Dear Sir,—In reply to the suggestion made by Mr. G. M. Gill 
in your issue of Feb. 5 regarding coal conservation, I should like to 
State that in November, 1943, a circular issued by the Ministry of 
Fuel and Power to undertakings having carburetted water gas plant, 
contained the following wording :— 


** Meanwhile as the gas coal supply position remains critical I am 
to request you forthwith to take all steps to make the maximum 
amount of water gas which is practicable.” 


Maximum should, of course, have its full meaning which may be 
more or less than Mr. Gill’s suggested 50% 


Many such requests have been made, and in a similar circular 
dated September, 1946, the following appeared: 


“The Minister is appreciative of the great efforts made by the Gas 
Industry in increasing the manufacture of carburetted water gas to 
its present high level and he hopes that with the continuation of the 
subsidy during the coming winter all undertakings will make as much 


carburetted water gas as possible so as to achieve a maximum saving 
in coal.” 


No doubt Mr. Gill is aware of these circulars, but to me his letter 
would appear to suggest that in some instances gas undertakings are 
not meeting the requests quoted above. 


It is gratifying to be able to state, however, that by the maximum 
use of its carburetted water gas plants the undertaking which I have 
the pleasure of serving is at least one, of many one would hope, which 
does and always has done its utmost to assist the policy of coal con- 
servation. 

Yours faithfully, 
A. P. JENNINGS, 
Deputy City Gas Engineer, 
Gas-works, City of Plymouth Gas Department. 
Devonport, : 
Plymouths 
Feb. 7, 1947. 
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ment as Director and a Managing Director of the Gas Light and Coke 
Company has just been announced, was educated at the Edinburgh 





all matters concerning coke and other by-products from gas manv- 
facture. 
H. E. Jones Gold Medal of the Institution of Gas Engineers for his 
Paper on the Removal of Sulphur Compounds by Oil Washing, and 
also the Moulton Medal of the Institution of Chemical Engineers 
for his Paper on Water Cooling in 1942. 


Tyldesley, Lancs. ; 
Gas Department for 33 years, retiring at the age of 80, and resuming — 
seven years later to take charge for a short time until a new manager 
was appointed. 


Letters to the Editor 
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Mr. W. K. Hutcuison, B.A., B.Sc., M.I.Chem.E., whose appoint. 


Academy and. at Corpus Christi 
College, Oxford. In1926 he joined 
the staff of the Company as a Re. 
search Chemist. In 1940 he was 
seconded to the Air Ministry ag 
Assistant Director of Hydrogen 
Production, and in 1942 succeeded 
Viscount Ridley as Director. In the 
following year, Mr. Hutchison was 
appointed Director of Compressed 
Gases, a position that involved 
complete responsibility for all the 
hydrogen used in the _ Balloon 
Barrage, and for all the oxygen 
used in high altitude flying by the 
British and American Air Forces, 
In December, 1945, he took up the 
appointment of Controller of By- 
products in the Gas Light and Coke 
Company and was responsible for 


Mr. Hutchison, who is 43 years of age, was awarded the 


Obituary 


The death is announced of Mr. JoHN T. AINsworTH, aged 92, of F 
He was Foreman at the works of the Tyldesley [ 










Fuel Crisis—Rational Control 


Sir,—Coal has not for many months been mined, and is not at 
present being distributed, in sufficient quantities to meet the demand 
for gas, electricity and solid fuel, so much so that the continued reduc- 
tion of the coal stocks of the public utilities may result in widespread 
cessation of supply. 

In order to conserve coal gas undertakings are reducing pressures, 
the extent of which is related by each undertaking to its actual stock 
of coal. Subject to certain exceptions, electricity is being denied to 
industry altogether, while to the domestic consumer it will be only 
available during certain hours. 

This method of conserving coal in the electricity industry is un- 
certain and hazardous to producers and consumers, its effect upon the 
life of the nation cannot be assessed, the amount of coal to be saved 
cannot be satisfactorily estimated and the consequential increase in 
the demand for gas cannot be forecast. 

A better plan would be to require gas and electricity producers to 
use daily not more than a stated proportion of the quantity of coal 
consumed in a previous period, for example 50% of the daily average 
last month. Alternatively, the coal consumed might be related by 
scale to the coal available at each generating station or gas-works. 
Thus, if 10 days’ stock be taken as justifying a 100% output, the supply 
would be reduced to not more than 90% on the stock declining to 
nine days, and so on in proportion. 

If such a plan were accompanied by an appeal by the Prime Minister 
to all consumers to take active steps to keep their consumption within 
the specified limits, the result would be that all would receive, for the 
maximum period, a supply sufficient to maintain the industrial, 
commercial, and domestic life of the community. 

Further, ‘the producers would know precisely within what limits 
they should conduct their operations, whilst administrative and techni- 
cal difficulties and danger to life and property would be minimized. 
Any deterioration or improvement in the coal situation would at once 
be met by the reduction or increase of the amount of coal used for 
gas manufacture or electricity generation. There would be avoided, 
moreover, the inequalities, anomalies and irregularities which must 







Feb 


arise f 
depriv: 
many | 
of thei 
may 0 
service 

Ins 
withol 
arrang 
exped 
produ 





Ose appoint. 
tht and Coke 
e Edinburgh 
rpus = Christ} 
26 he joined 
ny as a Re. 

) he was 
Ministry as 
_ Hydrogen 
2 succeeded 
ctor. In the 
itchison was 
Compressed 
at involved 
for all the 
he Balloon 
the oxygen 
ying by the 
Air Forces, 
took up the 
ler of By. 
it and Coke 
Onsible for 
| gas manv- 
wwarded the 
leers for his 
‘ashing, and 
1 Engineers 


aged 92, of F 
€ Tyldesley [ 
id resuming f 


-W Manager 


1 is not at 
he demand 
ued reduc- 


widespread F 


; pressures, 
ctual stock 
- denied to 
ll be only 


stry is un- 
t upon the 
0 be saved 
ncrease in 


oducers to 
ity of coal 
lly average 
related by 
zas-works. 
the supply 
clining to 


e Minister 
ion within 
ve, for the 
industrial, 


hat limits 


nd techni- 
ninimized. 
Id at once 
1 used for 
> avoided, 
hich must 















February 12, 1947 


arise from granting exemptions to essential services from the overall 
deprivation of electricity supplies. Such exemptions will result in 
many ordinary consumers in fact having electricity available by reason 
of their being on a main supplying essential services, which in practice 
may not be able to carry on by reason of their dependence upon other 
services not exempt from the ban. 

In short, the provisions of the present scheme, which was drawn up 
without consultation with the public utilities, should be substituted by 
arrangements which would achieve the desired results by the simple 
expedient of controlling the amount of coal used in gas and electricity 
production. The consumption of solid fuel is already controlled in 
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this way, namely by allocations to industrial users andby the rationing 
of domestic consumers. 

The present scheme should be re-considered if disruption of the life 
of the nation is to be avoided, disruption which will continue for a 
long time after the weather improves. In any case, there might 
result sensible advance plans for next winter. 

Yours faithfully, 
FUEL ADMINISTRATOR. 


London. 
Feb. 9, 1947. 









News in Brief 


Blackburn Gas Department is to borrow £12,000 for the purchase 
of new gas meters. 


Richard Klinger, Ltd., have opened a new branch office and depot 
at 11, Goree Piazzas, Liverpool, 3. (Telephone: Liverpool Central 
3497.) 


The South African Government intends introducing legislation to 
licence the production of coal-derived synthetic petrol and other oils. 


Market Harborough Gas Department is meeting a record demand, 
and the output for the whole of January was a record. It was reported 
last week that the installation of new plant last year had resulted in 
the saving of an equivalent of 700 tons of coal since mid-summer. 


Gas and Electric Meter Inspectors in Bury will soon be collecting 
rents of Corporation houses. Bury Housing Committee has made 
this decision because the present housing agent has given notice 
terminating his engagement. The Committee considers that, when 
the department takes over its own rent collecting next July, only 
four more meter inspectors will be required, with an increase of four 
on the clerical staff. 


A Resolution protesting against the proposed nationalization of 
electricity, gas, and transport undertakings, moved at a meeting of 
Nottingham City Council by Alderman S. C. Armitage, was defeated. 
Alderman Armitage said that as far as Nottingham Corporation 
undertakings were concerned the Government’s proposals were 
“just daylight robbery.” Giving figures, he said the assets of their 
gas undertaking were (at cost) £2,200,000, and their loan debt was 

Manchester City Council has decided to go ahead with the preparation 
of a modified scheme for district heating at Wythenshawe, and has 
agreed to the estimated cost of £36,268 as consultants fees. Fees 
for the preparation of a complete scheme would have run to £137,000. 
Councillor S. P. Dawson, Chairman of the Finance Committee, said 
the Committee of Government experts, the General and Parliamentary 
Committee, and the joint Housing and Wythenshawe Estate Special 
Committees, had all agreed that the scheme was a good one and ought 
to be embarked upon as soon as possible. 


The Govencroft Pottery Co., Ltd., Glasgow, has completed the 
construction of a new tunnel kiln house to permit the installation at 
an early date of a gas fired continuous kiln. Previously the firm used 
an intermittent kiln, which prevented the adoption of continuous 
processing and maximum mechanization of manufacturing. The 
decision to install gas was delayed by the relatively higher cost of 
gas in Scotland as against the pottery areas in England, the compara- 
tive difference being some £2,000 per annum in fuel costs. Benefits 
which accompany the continuous processing by tunnel kiln have, 
however, to some extent offset these objections. 


The Institution of Highway Engineers announces that the Author of 
the Paper to be presented at their meeting on Feb. 21 will be Mr. 
L. T. Minchin, B.Sc., F.I.E.S., and not Mr. F. C. Smith, F.CS., 
who, through circumstances beyond his control, is unable to submit 
his Paper. The subject will be ‘“‘ The Lighting of Highways with 
special reference to Accident Prevention,” and the Institution welcomes 
all who are interested in the subject at 5.30 p.m. at the Institution of 
Structural Engineers, 11, Upper Belgrave Street, S.W.1. It will not 
be possible to circulate copies of the Paper in advance, but it is hoped 
to have prints ready shortly after the meeting for issue to Members. 
Non-members may obtain them from the Secretary, N. W. Jenson, 
F.C.LS., Assoc.Inst.H.E., 55, Romney Street, S.W.1. 


Arising Out of a Letter by the Chesterfield Tube Company to the 
Regional Controller of the Ministry of Supply, stating that important 
developments in the Company’s activities were likely to be prejudiced 
through the uncertainty of gas supplies, the Town Clerk of Chester- 
field (Mr. R. Clegg) has written to the Ministry of Supply giving a 
full explanation of the Corporation’s position and the steps which 
have been taken over the past few years to safeguard gas supplies 
to the company to an extent beyond their contractual demands. 
Arrangements have been made for the whole question of future gas 
Supplies in the area to be discussed at a conference at which the 
Corporation, the Chesterfield Tube Company, the Ministry of Supply, 
the Ministry of Fuel and Power, and the Board of Trade will be 
represented. 


Darlington C tion has accepted the tender of G. Waller and 
Son, Stroud, for the supply of a steam driven gas compressor. 


Following Discussions with the Irish Transport and General Workers’ 
Union, Galway Gaslight Company has agreed to grant an increase of 
50% on 1939 rates and a fortnight’s holiday annually to employees. 


Glasgow Corporation has agreed to purchase from the Ministry of 
Supply the toluene plant, and other installations, erected at the Provan 
Chemical Works of the Gas Department by the Ministry. The 
sulphate of ammonia production plant at the Dalmarnock Chemical 
Works is to be reconstructed. 


Three Members of the Staff of the Newcastle and Gateshead Gas 
Company have retired and have been presented with wallets of Treasury 
notes. They are Mr. E. W. Brown, Rental Superintendent (46 years’ 
service), Mr. E. H. Walton (50 years’ service), and Mr. F. Cusworth 
(50 years’ service). 

The Authorities of the City of New York are planning for the future, 
and have issued a decree that all new buildings erected must be de- 
signed to burn smokeless fuel only. Their hope is that New York 
will one day become the first modern city to be completely free from 
smoke and soot. Even ‘districts on the further side of the Hudson 
River, from which smoke sometimes blows right across the Man- 
hattan, have been asked to take part in the plan. The Commissioner 
of Health, Dr. Weinstein, said that he was convinced that with modern 
methods big cities to-day could be made as clean and healthy as 
country villages. 

Nottingham Gas Pressure has been reduced because consumption 
has increased by a half since 1939, the supply from outside sources 
has been substantially reduced and poorer coal has to be used. This 
explanation was given by Alderman J. B. Griffin, Chairman of the 
Gas Committee, to Nottingham City Council when he revealed that 
a scheme was being prepared for a ring main supplied by special 
feeder mains through which gas will be pumped at pressures much 
higher than usual. It would be some years before sanction could be 
received for the whole scheme, although it was hoped to carry out 
the work progressively, starting in the near future. 


Diary 


Feb. 14.—National Federation of Gas Coke Associations: National 
Technical Committee, 10.30 a.m. Gas industry House. 

Feb. 14.—Joint Consultative Committee (Domestic Development 
Committee and Society of British Gas Industries), 
2.30 p.m. Gas Industry House. : 

Feb. 16.—Midland Junior Gas Association: Visit to the Keresley 


(Coventry) Colliery of the National Coal Board. 

Feb. 17.—London and Counties Coke Association: Finance Com- 
mittee, 11 a.m.; Executive Committee, 11.30 a.m.; 
Central Committee, 1.30 p.m. Gas Industry House. 

Feb. 19.—-B.G.C. Domestic Development Committee, 2.30 p.m. Gas 

Industry House. . : d 

Feb. 20.—Institute of Fuel (North Western Section). “‘ Review of 
the Work of R/16 Committee,” Dr. E. G. Ritchie. 
Radiant House, Bold Street, Liverpool, 2.30 p.m. 

Feb. 22.—Yorkshire Junior Gas Association : Paper by E. S. Carter, 
Distribution Superintendent, Halifax Gas Department. 
At Bradford. ; 

Feb. 25.—Southern Association of Gas Engineers and Managers 
(Eastern District): “ Load Development and Distribution 
on the Adcot Company’s Gas Supply Area,” J. W. 
Kaye. Gas Industry House, 2.30 p.m. 

Feb. 27.—Midland Junior Gas Association: Visit to British Refrac- 
tories Research Association’s Laboratories, Stoke-on- 
Trent, 2.30 p.m. ‘ we 

Mar. 5.—London and Southern District Junior Gas Association: 
“* Technical Chemical Control of Gas-works,” S. G. 
Vane. Gas Industry House, 2.30 p.m. : 

Mar. 6.—Solid Smokeless Fuels Federation: Executive Committee, 
Dorchester Hotel, Park Lane, 11.30 a.m. 

Mar. 27.—Midland Counties Coke Association: Annual General 
Meeting, King Edward House, Birmingham, 2.30 p.m. 
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Nationalization Compensation 


A memorandum has been issued by the British Gas Council 
criticizing the Government’s proposal to adopt Stock Exchange prices 
as the basis for assessing the compensation to be paid to holders of 
securities in nationalized undertakings. It points out that in the case 
of electricity stocks at least (and their fate closely touches ‘the interests 
of the British Gas Council) it is clear that Stock Exchange prices 
have been artificially restrained by the prospect of nationalization 
from participating in the general rise in price experienced, as a direct 
consequence of the Government’s “‘ cheap money ”’ policy, by Govern- 
ment issues and by every other class of sound security. 

It cannot be disputed, the memorandum continues, that had elec- 
tricity not been included in the Government’s nationalization pro- 
gramme, the stocks and shares of electricity companies would now 
stand at prices very substantially above those actually current, and 
it is here that the unfairness of the proposed compensation terms lies. 

The Electricity Bill pretends to meet this objection by offering the 
pre-election Stock Exchange prices of electricity securities as an alterna- 
tive to those of November last, but the offer is quite specious unless 
the stocks issued in exchange are also related to the pre-election 
market value of Government securities, and not (as the Bill proposes) 
to the market value of Government securities at the vesting date. 

As the British Gas Council sees it, the employment of Stock Exchange 
prices of ‘* Nationalization Stocks ” as a basis for compensation can 
only be equitable if these stocks and the Government securities to 
which ‘“‘ Compensation Stocks” are to be related are subject to 
identical external influences. . 

Nationalization profoundly influences present prices of “‘ Na- 
tionalization Stocks,” but not of Government securities, althoygh 
the precise extent of that influence can only be a matter of estimate. 

Pre-election prices of these stocks were, however, relatively little 
affected by this influence and, broadly, the external factors bearing 
upon them and upon Government securities in the early months of 
1945 were not dissimilar. Moreover, such prices are matters of 
fact, not of estimate. 

It is the view of the British Gas Council, therefore, that if the 
principle of valuation on Stock Exchange prices is to be adopted, 
then for equity to be approached the prices ruling in early 1945 are 
the most appropriate, subject to the ‘‘ Compensation Stocks ”’ being 


based also upon the prices ruling for Government securities at the 
same date. 


Gas and the Fuel Situation 


Mr. J. R. W. Alexander, General Manager of the British Gas Council, 
whose article on “‘ Gas and the Fuel Situation ’’ was published in the 
** JOURNAL ”’ of Jan. 15, has received from Mr. E. H. Berkhuijsen, 
Director of The Hague Municipal Gas-works, an interesting note on 
the way in which difficulties similar to those now being experienced 
by the Gas Industry in this country have been met in Holland. 


Economizing, he says, is never popular, and absolutely fair rationing 
can never be obtained. Even a reasonable rationing scheme would 
need a lot of organizing before it could function properly, and this 
would take more time than is available in the present emergency. 


Pressure reduction, however, can be of great help at any moment 
and costs nothing. “I am aware,” continues Mr. Berkhuijsen, 
“‘ that the industrial gas load in England is often of more importance 
than in Holland, but I presume that most industries have boosters 
to furnish the gas to their machinery. In that case a reduction down 
to 30% or even less of the normal district pressure will not affect 
them seriously. Having boosters they will also have their own 
pressure governors, so that changes in the district pressure will not 
affect them either. 


“ As for the general public they will have to economize on any fuel 
they want to burn, so there can be no reason why they should not 
be compelled to economize on gas consumption, at least for heating 
purposes and the like. It will be clear that the last thing to do is to 
enforce economy on gas for cooking. All this can be achieved by 
reducing the district pressure to any amount at and during the time 
wanted. Therefore the reduction in the cooking hours should be less 
—if any—than at other hours of the day... To bring the district pressure 
back to 0 or just over it, is unnecessary and only dangerous. But, 
depending on the pressure conditions of the district, it can be safely 
reduced to from % to ? in. w.g. during the night and during day hours 
without cooking load of special importance. The time schedule of the 
different pressures can be varied freely according to the emergency, the 
day of the week and any local condition. To give an impression of 
what may be done I give you the schedule now in force in The Hague 
to compel the public to economize on their already low gas ration. 
We have two cooking peaks: one at mid-day and one at night, of 
which the latter from Monday to Friday is higher than the first, though 
the difference is not big enough to ask for different pressures. Apart 
from these. hours I give also more. gas at breakfast for making tea, 
&c., and just to start heating. Our time-table reads as follows (normal 
district pressure 24 in. w.g.): 
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Hours: 6 to 9 a.m. District pressure: 2 in. 
9 to 11.30 a.m. # in. 
11.30 a.m. to 2 p.m. 2 in. 
2 to 4.30 p.m. 2 in. 
4.30 to 8.30 p.m. 2 in. 
8.30 p.m. to 6 a.m. 1 in. 


“The Hague conditions allow the pressures to be reduced by a 
further } in. w.g if necessary.” 

** The night pressure is higher than the lowest day pressures to make 
sure that no gas flame will be extinguished while people sleep, causing 
serious danger afterwards especially when the gas comes back at 
6 a.m. The time-table, not the pressures, was published in all local 
papers and by broadcast. So according to circumstances I cut down 
pressures or give a more free hand. In this way gas deliveries can 
be diminished by 10 to 20% and over.” 


South Wales Steel Development 


Under the title of the Steel Company of Wales, it is proposed to form 
a great new company with a capital not yet fixed, but probably running 
to £50 million, to complete the modernization of the South Wales 
sheet and tinplate industry, the first stage of which began ten years 
ago at Ebbw Vale. The scheme and the machinery for carrying it 
into effect have received the approval of the Iron and Steel Federation, 
of whose £160 million development scheme it forms a part, and its fate 
is now in the hands of the Steel Board. The necessary finance must 
be arranged and negotiations concerning finance cannot be finalized 
until the Steel Board has made up its mind. 

The sponsors of the new Company are Richard Thomas and Bald- 
wins, Ltd., Guest, Keen, and Baldwins, Ltd., Guest Keen Nettlefolds, 
Llanelly Associated Tinplate Companies, Ltd., and John Lysaght, 
Ltd. The Company is to have the responsibility of planning, erecting, 
and managing new hot strip and cold reduction plants and of selling 
their products in home and world markets. Before the new mills 
come into production the output of the old type plate, sheet, and 
tinplate works will be essential, and for that reason the Company 
will take over most of the old type tinplate works owned by Richard 
Thomas and Baldwins, and Llanelly Associated Tinplate Companies, 
and the sheet works at Newport of John Lysaght, Ltd., so that pro- 
duction programmes can be co-ordinated, and problems of obsolescence 
and redundancy dealt with in ar orderly way. The Port Talbot and 
Margam works at present owned by Guest, Keen, and Baldwins 
Iron and Steel Company, Ltd., will also be acquired and incorporated 
in the development scheme, as these will form the basis of the hot 
strip mill. 

Addressing the Port Talbot and Aberavon Chamber of Commerce 
on Feb. 6, Mr. E. H. Lever, Chairman of Richard Thomas and 
Baldwins, Ltd., said that although the engineering possibilities of the 
scheme were two and a half to three years, materials and labour were 
in short supply, and the Government would have to decide on the 
degree of priority to be accorded to the project. If everything went 
as they wished, it would be four to four and a half years before the 
new plant was in full production. The output of the Port Talbot 
and Margam coke ovens and blast furnaces would be doubled; the 
ingot production of those works would be trebled as the result of the 
erection of a new melting shop at Margam; the hot strip mill would have 
an output of 20,000 tons a week; the main feature of the Swansea and 
Llanelly district cold reduction plants would be their sturdy con- 
struction and high speed, up to 4,000 ft. per minute, which was very 
much higher than that of the Ebbw Vale mill; and the cold reduction 
plants at Llangyfelach and Trostre alone would each require about 
2,000,000 gall. of water per day. 

The melting shop and slab heating furnaces will be oil-fired, and 
the coke oven gas will therefore be available for other purposes, and 
may be supplied to a gas grid serving an area from Bridgend to Car- 
marthen. The main special features of modernization are the much 
sturdier construction and higher speed of the cold reduction mills, 
which will mean a corresponding increase in speed on the pickling, 
degreasing, cutting up lines, temper mills, and all other processes. 

The buildings will be of modern design, special attention having 
been given to the most effective form of lighting and ventilation. 
During the period of construction the labour employed on the new work 
at the Margam site will average 3,750 over the period of construction 
rising to a peak of over 7,000. At each of the cold reduction plants, 
constructional labour will be 1,640, rising to a peak of 2,400. The 
present proposals are larger both as to scope and the amount of 
expenditure involved than has ever been undertaken by any section of 
the steel trade. 

It is promised that the quality of sheets and tinplate produced 
from the modern plant will equal that produced anywhere in the world, 
and this should prove a valuable contribution to the efforts which 
are being made to regain and increase our export trade. 





Chesterfield Corporation has received sanction from the Ministry of 
Health to lay a 12 in. main from Chesterfield to Whittington at a cost 
of £15,365 and to expend £73,285 on the erection of a new 2,000,000 
cu.ft. gasholder and the demolition of the existing gasholder. 
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Oil from Coal in Germany 


in an Address on ‘ Oil from Coal in Germany ” given to the Fuel 
Luncheon Club on Jan. 23 at the Connaught Rooms, Dr. A. Parker, 
C.B.E., Director of Fuel Research, described how Germany during the 
war obtained the aviation spirit, motor spirit, and other oils for her 
aeroplanes and tanks. The information was collected by Allied teams 
of scientists and technicians, who began their investigations in March, 
1945, following on the heels of the Allied armies. The teams, one 
of which was led by Dr. Parker, entered many of the factories within 
24 hours of their being uncovered by the advancing forces. 

Some years before the war, Germany had come to realize the great 
importance of oil in any re-armament programme. As her own re- 
sources of natural petroleum were small and quite inadequate, Ger- 
many’s programme included an intensive effort to obtain large quan- 
tities from coal as the raw material. Two synthetic processes, hydro- 
genation and the Fischer-Tropsch process, were developed and many 
large plants were constructed. 

At the time of maximum production during the early months of 
1944, these two processes together provided oil at a rate of nearly 
4 million tons a year. As a by-product from the manufacture of gas 
and coke from coal, another 1 million tons were obtained, making a 
total of nearly 5 million tons as main products and by-products 
from coal. The quantity obtained from’ home-produced natural 
petroleum was only about 2 million tons. Natural petroleum gave 
most of the lubricating oil used, but hydrogenation processes provided 
almost the whole of the high-grade aviation spirit. 

The synthetic processes were much more costly than natural 
petroleum, but with Germany’s policy of self-sufficiency cost was not 
of first importance. It has been estimated that with present-day 
prices of labour, coal, and other materials, the cost of obtaining oil 
from coal in Great Britain by the processes as developed and operated 
in Germany would be at least 2s. a gallon, as compared with only 
about sixpence for imported petroleum, excluding the duties on 
imports. Research should be continued, however, as there are pros- 
pects of improving the methods of obtaining oil from coal, and in 
certain parts of the British Commonwealth there are cheaper supplies 
of coal than in Britain as well as reserves of brown coal and lignite. 

The great importance of oil in modern warfare was well shown 
by the effects of the Allied bombing of German oil plants in 1944. 
From May to September, 1944, the activity of our Air Forces caused 
a reduction in German production of synthetic oil from a rate of 
nearly 4 million tons a year to only about 300,000 tons. During the 
following months, with a reduction in bombing and determined 
efforts in Germany to repair damage, production again rose to a 
rate of 1 million tons a year in November, 1944, after which it again 
fell to 150,000 tons a year at the end of February, 1945. it is certain 
that this systematic destruction of German oil plants was one of the 
main factors in hastening the defeat of Germany. 


Feeding Building Workers 


Discussions have taken place between the Ministries of Labour 
Works, and Food with a view to making more widely known the 
feeding arrangements applicable to workers in the building industry, 
particularly for men on sites in isolated areas where the existing facilities 


are insufficient. The Ministry of Food, in a general memorandum 
to all Local Food Offices, recognizes that every building worker 
should be able to get a meal while on the job. This is not always 
easy, particularly where a. few men only are employed, but with the 
co-operation of employers and employees the problem is not insoluble. 

A canteen equipped to cook and serve hot meals and sandwiches 
and other light refreshments is the best solution where many men are 
employed on a contract of long duration. Where several contractors 
are engaged on the same building site, they may jointly operate a 
canteen for the benefit of all concerned. The responsibility for 
running the canteen may be assumed by one employer, or by a group 
of employers, or by a committee of employees, or by a catering 
contractor. 

Where it would be impracticable to run such a canteen, meals may 
be supplied from an outside source such as a British Restaurant 
ora local caterer. The employer would then need to provide a hut 
and some light equipment, such as tables, chairs, crockery and cutlery. 

Where neither of these facilities exist and where it is impracticable 
to provide transport to and from a catering establishment, the Ministry, 
through its Local Offices, is prepared to grant a conditional catering 
licence (renewable every three months) to a baker or, in exceptional 
circumstances, even to a householder near the site in order that the 
baker or householder may provide hot meals for the workers concerned. 
Here the employer probably would find it convenient to transport 
the food to the mess huts either in heat retained containers or for 
re-heating in the mess hut. 

Employers or responsible groups of employees wishing to set up 
a meals scheme may seek the help and advice of the Food Executive 
Officer or the Divisional Food Officer regarding licensing and facilities 
generally, or of the District Inspector of Factories or the Factory 
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Canteen Adviser regarding the setting up and running of canteens 
and mess rooms on the site. To start a canteen or a service of packed 
meals, the employer need only obtain from the Local Food Office, 
and complete, an application form (AL.5) for an industrial canteen 
licence. When the licence is granted and the service is running, only 
one form must be regularly completed, namely, a record once every 
eight weeks of the meals consumed. The Ministry of Food must 
have this information in order to authorize future supplies of food. 
Under the Ministry’s regulations, the necessary food may be made 
available for hot meals or packed meals on the job for any number 
of building workers, however large or small. 


Trepanning under Pressure 


An interesting development of the equipment designed for drilling 
into gas mains under pressure which is well known to gas engineers, 
was undertaken by E. Pass & Co., Ltd., during the recent war at the 
request of the Ministry of Supply. 

A portable trepanning machine was required for use in connexion 
with disposal of unexploded bombs. This machine was required to 
trepan a hole 4 in. diameter into unexploded bomb casings to enable 


Front and back of the electric motor driven trepanning machine. 


the fuse to be removed. A development contract was placed with 
the Company for a machine incorporating a power drive operated 
by either a ? h.p. electric motor driven from batteries or by a steam 
motor, the steam being generated by a high pressure portable boiler. 
The machine was arranged with automatic feed to the cutter. The 
cutters were of two types, a shallow cutter for trepanning bomb 
casings up to } in. thick and a double cutter for use on high tensile 
armour piercing bombs up to 2} in. thick. The machine was entirely 
free from vibration and proved to be very successful. No trouble was 
experienced in cutting into the armour piercing bombs. Contracts 
were placed for machines to meet the requirements of the Services. 
The accompanying photographs illustrate the electric motor driven 
machine. 


Latest type of pipe cutting machine. 


Other interesting equipment undertaken by the Company for war 
purposes include the development and manufacture of a light weight 
petrol driven charging set for use by airborne troops. Turbine blades 
for diesel engine pressure charges and special cutting tools for urgent 
Ministry work were also manufactured. : 

The Company is now fully engaged in the manufacture of its peace- 
time specialities and has been able, asa result of its wartime experience, 
to introduce new designs and add to the variety of equipment which 
it manufactures for use in connexion with gas distribution and service 
work. 














































































































364 


GAS JOURNAL 


The Gas Industry vis a vis the Coke Oven Industry 


[From a Special Correspondent} 


February 12, 1947 





(continued from p. 311) 


LTHOUGH the same processes of coal carbonization, 
gas cooling, and purification with the recovery of by- 
products is carried out in gas-works and coke oven 
plants, the tools used differ considerably in several respects. 
The main difference lies in the carbonization unit employed. 

In the Gas Industry the units generally employed are 
horizontal retorts, continuous vertical retorts, and inter- 
mittent vertical chambers or retorts. Some of these units 
are designed for the production of gas of high calorific 
value and some lend themselves to the production of high 
yields of gas of lower calorific value. Certain units have 
been built with recuperators or with regenerators, but the 
present tendency is to dispense with such methods of heat 
economy and to control heat recovery to a greater degree 
by means of waste heat boilers. 

In 1938 the relative proportions of the various types of 
carbonizing plant employed by the Gas Industry, expressed 
as a percentage of the total gas made, were for horizontal 
retorts 31%, continuous vertical retorts 54%, intermitteut 
vertical chambers 13%, there being only 2% made in coke 
ovens. The horizontal retori, however, is the unit generally 
used by the large number undertakings of small capacity, 
and is still favoured by some of major companies. 


Horizontal Retoris 


A bench of horizontal retorts consists of a number of 
settings in each of which there are six to 10 retorts of oval 
or Q-shaped section arranged in two columns. In cross 
section they are usually 21 to 26 in. on the horizontal axis 
by 15 to 18 in. on the vertical axis, and they are about 20 ft. 
in length. The thickness of the retort wall is 3 in., with a 
cast iron mouthpiece and door at each end. The retorts are 
set in brickwork usually above a built-in producer and 
recuperator blocks. The cross walls supporting the retorts 
form chambers for the passage of the heating gas, which is 
evolved below and. between the bottom retorts. 

The retorts are charged in turn with 10 to 13 cwt. of coal, 
depending on their size, usually at 10 or 12 hour intervals, 
the order of charging being chosen to avoid local tempera- 
ture rise of the setting. Where built-in producers are pro- 
vided some of the hot coke discharged from a retort is fed 
directly to the producer which supplies the heating gas. 
The burning producer gas emanating from the nostril holes 
passes upwards between the two columns of retorts, splits 
round the top retorts, and passes down the outside to flues 
leading to recuperators heating the secondary air. The 
amount of heat imparted to the air being small, the waste 
gas is often passed to waste heat boilers for the recovery 
of the useful part of the residual heat. 

Control of the heat input to the setting is obtained by 
regulation of slides governing the intake of primary air to 
the producers and by dampers on the waste gas flues. By 
their adjustment not only is the total amount of gases drawn 
through the setting controlled but also the proportionate 
. amounts drawn into the different parts. 

In all except the smallest works the charging of the coal 
into the retort and the discharge of the coke are performed 
mechanically. Various types of machine for this purpose 
have been evolved. The coal may be projected into the 
retort at such a velocity that it is thrown up to a stop placed 
at one end and then built up, it may be drawn into the retort 
by a continuous drag system, or pushed in by means of a 
ram. The plan now adopted for the discharge of coke is 
that of mechanically pushing it from the retort either into 
a quenching cage or into a flume of running water. After 
the retort has been filled with the maximum quantity of 
coal compatible with the ability of the setting to give effective 
carbonization and leave sufficient free space for the passage 
of gases to the ascension pipes, the retort doors are closed. 


Continuous Vertical Retorts 


The modern continuous vertical retort is an approximately 
rectangular oven about 25 ft. high, about 10 in. wide 
and 50 in. to 84 in. across the major horizontal axis, these 


dimensions depending on the design. A bench of such 
retorts may consist of anything up to 36 retorts. The coal 
enters each retort continuously at the top and coke is con- 
tinuously extracted at the bottom into a sealed chamber in 
which it is partly cooled to about 300°C. by steam, 
which then passes upwards through the mass of coke being 
progressively carbonized in the retort. The rate of coke 
— governs the speed at which coal is fed into the 
retort. 

The heating of the retorts is by producer gas generated in 
built-in producers, the combustion of the gas taking place 
in chambers the design of which is varied by different con- 
tractors. There may be partial recuperation of heat by 
transfer to the incoming secondary air used in the com- 
bustion chambers and to the coal charge at the top of the 
retort, but the main recovery of heat from the waste gases 
is by waste heat boilers. 

This system of carbonization therefore lends itself to the 
possibility of making the maximum possible recovery of the 
heat in the hot coke besides utilizing the sensible heat of 
the waste gases. It also successfully utilizes gravity for 
charging and discharging and at the same time produces 
mesic gas within the retort from the steam introduced at the 

ottom. 


Intermittent Vertical Chambers 


This carbonizing unit of the Gas Industry approaches more 
cfosely the accepted unit of the Coke Oven Industry, in so far 
as the weight of charge treated, although far short of the 
coke oven charge, is more massive than that of the other 
types of retorts. j 

The retort or chamber is about 20 ft. high, 9 to 10 ft. 
across, with a width of 8 in. at the top increasing to about 
12 in. at the bottom. It is charged intermittently with about 
34 tons of.coal, which is carbonized in about 12 hours. In 
charging, the coal is fed from a car through ports in the 
chamber top, there being three such ports. A pad of breeze 
is dropped on the door before charging the coal in order 
to give’ the door some protection and to raise the coal into 
the carbonizing zone of the chamber. On the completion of 
carbonization the coke is discharged from a chamber by 
opening hydraulically operated bottom door, the coke being 
collected on a bus for transport to a suitable quenching 
point. 

A setting consists of six chambers, several settings com- 
prising a bench. A single producer of the same height as 
the setting and built in the same block as six chambers pro- 
vides the heating gas, partial recovery of heat in the waste 
gases being obtained by preheating secondary air in recu- 
perators on either side of the producer. The combustion of 
producer gas and secondary air takes place in continuous 
horizontal flues and is controlled by dampers to give the 
required heat gradient, which decreases from top to bottom 
to cater for the change in thickness of charge. Final recovery 
of the sensible heat in the waste gases takes place in waste 
heat boilers. 


Coke Ovens 


The design of coke ovens and the system of heating is 
based upon the use of clean fuel gas and efficient regenera- 
tion in order to get the lowest possible fuel consumption. A 
battery of coke ovens consists of a number of rectangular 
chambers, the dimensions of which may vary to some small 
extent. Usually they are 40 ft. long between oven doors, 
about 12 to 13 ft. in height, and the width 14 in. to 20 in.. 
with a 2 in. taper from the coke ram side to the coke car 
side. The weight of charge carbonized and the time taken 
depend on the oven dimensions and the heating flue tem- 
peratures, but a 40 ft. oven of 18 in. width and 13 ft. high 
will carbonize about 15 tons of coal in 16 to 18 hours. 

The coal is charged into the oven through three or four 
ports in the oven roof and the avoidance of smoke and dust 
emission from the ports during charging is achieved by the 
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pumping action of a steam jet acting concurrently in the 
ascension pipe of the oven. A definite volume of coal is 
charged, so that a free space of about 12 in. between the 
top of the charge and the oven roof is left after the charge 
has been levelled off. When the charging operation is 
finished the charging holes are sealed and the oven operated 
under a controlled pressure of 1-2 mm. water gauge in the 
collecting main. On completion of carbonization the oven 
doors are removed by electrically operated lifting mechanism 
on the coke ram machine, and .on the discharging coke 
guide the coke is pushed via the coke guide and spread 
over a‘slowly moving coke car which then rapidly transports 
it to a tower in which the whole mass is quenched with 
water. The quantity of water used in quenching is about 
three tons per ton of coke. 

The heating of ovens is generally by vertical flues placed 
between adjacent ovens. In one design the gases from six 
or eight flues are carried by a common bridge flue over the 
oven top down the other side, whereas in another design the 
gas rising up one flue is carried down an adjacent flue on 
the same side of the oven. A gap is left at the bottom of 
these adjacent twin flues to allow convection recirculation 
of the gases to take place and so lengthen the flame. 

At 20 to 30 minute intervals the flow of gases is auto- 
matically reversed in all flues in the battery, those flues 
taking gases downwards now acting as the main heating flues. 

In all oven heating systems means of obtaining simul- 
taneous completion of carbonization at both the narrow end 
(ram side) and the wide end (coke side) are provided. When 
firing is by rich gas replaceable nozzles afford a means of 
obtaining a good degree of accuracy in gas distribution. 
With main gas firing distribution of air and gas supplies in 
their correct proportions is achieved by balancing the up- 
stream and downstream regenerator sole flues, supplemented 
in some cases by the use of dampers at the top or bottom 
of the heating flues. 

(To be Continued.) 


Sales Discussion Group 


Over 200 members of the Sales Discussion Group of the Wandsworth 
and District Gas Company met at the Tooting showrooms on Jan. 21 
under the Chairmanship of Mr. F. A. Cheeseman, Sales Manager. 
Mr. R. J. Gregg, Sales Manager of Ascot Gas Water Heaters, Ltd., 
gave an Address entitled ‘“‘ Of Time and Tide ”’ and afterwards answered 
many questions on the sales and technical aspects of instantaneous 
water heating by gas. 
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Mr. R. J. Gregg, Sales Manager of Ascot Gas Water Heaters, Ltd. 
Mr. F. A. Cheeseman, Sales Manager of the Wandsworth and District 
Gas Company and Mr. J. Franklin, Service Manager of Ascot Gas 
Water Heaters, Ltd 


Prizes were distributed by Mr. Gregg for the best questions, the 
successful candidates being Mr. C. Scott and Mr. A. White. Thanks 
were expressed to Mr. Gregg on behalf of the Group by Mr. J. Davies, 
District Manager of the Woking Gas Company. 
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Leverhulme Research Fellowships, 1947 


Application is invited for Fellowships and Grants in aid of research. 
The Fellowships and Grants are intended for senior workers who are 
prevented by routine duties or pressure of other work from carrying 
out research. They are limited to British-born subjects normally 
resident in Great Britain. In exceptional circumstances the Trustees 
may waive the condition as to residence. 

The Trustees are also prepared to consider applications from groups 
of workers engaged on co-operative programmes of research, particu- 
larly from those engaged on long-distance programmes or in institutions 
in which the normal facilities for research have been curtailed by the 
war. 

The duration of the awards will not normally extend over more than 
two years or less than three months and the amount will depend on 
the nature of the research and the circumstances of the applicant. 

Forms of application may be obtained from the Secretary, Dr. L. 
Haden Guest, M.C., M.P., Leverhulme Research Fellowship, 7, 
Bedford Row, London, W.C.1. 

Applications must be received on or before March 1. Awards will 
be announced in July and will date from Sept. 1. 


Chemical Society Centenary 


To commemorate the centenary of the Chemical Society, which 
was founded at a meeting in the rooms of the Royal Society of Arts, 
a special joint meeting of the two Societies will be held at the Royal 
Society of Arts, John Adam Street, Adelphi, W.C.2, on Feb. 19, 
at 5 p.m. 

War conditions prevented the Chemical Society from celebrating 
the 100th anniversary of the first meeting, held on Feb. 23, 1841. 
The Chemical Society continued to meet at the Society of Arts for 
some years, but, as the Fellowship expanded, it became necessary for 
it to seek premises of its own. The first permanent home which the 
Society found was at 142, Strand, two years after the Society’s in- 
corporation by Royal Charter in 1848. 

The commemorative meeting will be under the Chairmanship of 
Viscount Bennett, President of the Royal Society of Arts. The 
lecturer will be Sir Harold Hartley, who will take as his subject “ A 
Century of Chemistry.” Sir Harold Hartley is Chairman of British 
European Airways, a past Prime-Warden of the Goldsmiths’ Company, 
and has published many Papers on chemistry and on industrial 
research. 

Tickets of admission will be available on request to the Secretary, 
Royal Society of Arts. 


Expeditious Transport 


An all steel ammonia washer weighing 19 tons ready to be transported 
from the Garston works of the Liverpool Gas Company to its new position 
at Wavertree Gas-works, five miles away, where it will be used as a 
naphthalene washer. The washer was removed, transported, and placed 
in its new position in 24 hours in order to reduce site labour. 


Ascot Gas Water Heaters, Ltd., are now established in the new 
head office premises at 43, Park Street, W.1. (Telephone: Grosvenor 
4491.) The sales organization, advertising department, and general 
management will operate henceforward from that address. All 
— and communications should be addressed accordingly 
in future. 









































































Reorganization of the Gas Industry 
Holding Companies Suggest an Alternative to Nationalization 





HE Association of Gas Corporations has submitted to the 

Minister of Fuel and Power a statement on ‘“ Re-organization 

of the Gas Industry,” which proposes a non-political alternative 
to nationalization. In a covering letter, Colonel R. H. Studholme, 
General Manager of the Association, claims that the proposals, which 
have been worked out in the light of the combined experience of the 
Association’s members, by whom they are unanimously supported, 
are more workable, more just, and certain to produce more benefit 
to the public as gas consumers, than either the proposals of the Hey- 
worth Committee, which was handicapped by lack of practical ex- 
perience of the Gas Industry, or nationalization on the lines of the 
Electricity Bill. 

A preliminary note in the memorandum admits that it is possible 
to improve the overall service and efficiency of the Industry still 
further by the skilful application of principles involving operation 
by fewer and larger units. This fact has long been recognized within 
the Industry, and for many years individual amalgamations have 
been taking place with good effect. In practice, however, amalgama- 
tions have hitherto been much impeded by statutory controls. These 
make it impossible for individual undertakings to be combined without 
slow, costly, and complicated Parliamentary procedure. That 
procedure was imposed to maintain the operation of the systems 
of control of gas prices and dividends—systems devised by Parliament 
in times when there was. no effective competition and when costs 
were relatively stable. 

The proposals submitted outline a plan which: (a) Utilizes the 
knowledge and experience of all sections of the Gas Industry; (6) is 
based on the general principle of evolutionary development advocated 
in the Planning Report of the British Gas Federation; (c) maintains 
the existing principles of enterprise and initiative, evolution from 
within the Industry itself, geographical integration by amalgamation, 
building upwards from existing undertakings, and planning before 
action rather than after; and (d) accepts the new principles of arbitra- 
tion to settle purchase considerations, and compulsory integration 
schemes in the event of failure to produce sound voluntary plans. 


Object of the Scheme 


The object is to bring about re-organization of the Gas Industry 
in the best interest of the public, in such a way as to produce maximum 
consumer benefit consistent with a square deal for owners and employ- 
ees. (‘Consumer benefit” is defined as “cheap and abundant 
supplies of good quality gas with the best possible consumer service.”’) 

The ultimate structure proposed is as follows: 

(1) Operational units——Carefully integrated and compact geo- 
graphical groups of gas undertakings, responsible to the Gas Com- 
missioners mentioned below; to provide cheap and abundant supplies 
of good quality gas, with the best possible consumer service, within 
specified areas, comprising (between them) the whole of Great Britain. 

(2) The British Gas Council, which would continue to function as 
at present, but with its constitution, objects and membership adapted 
to the new structure, responsible to the operational units. 

(3) The Federation of Gas Employers, which would continue to 
function as at present, but with its constitution, objects and member- 
ship adapted to the new structure. 

(4) The Minister of Fuel and Power, to watch and safeguard the 
interests of the public as consumers and, for this purpose, to exercise 
(subject to Parliament and through Gas Commissioners) supervision 
of the whole Gas Industry; to appoint the Gas Commissioners; 
to decide appeals against their decisions; to confirm or modify orders 
made by them; and to control the testing of meters and of the calorific 
value, specific gravity and purity of gas. 

(5) Gas Commissioners.—Persons of standing and ability who have 
had experience in the Gas Industry (in rural as well as urban areas) 
but who have relinquished all financial interests therein. Appointed 
by, and responsible to, the Minister of Fuel and Power, but with 
sufficient security of office and freedom of action to ensure a reasonable 
degree of independence. To supervise and co-ordinate the integration 
of the Industry; to ensure the development of manufacture and distri- 
bution of gas in the best interests of consumers; and to secure greater 
uniformity in prices and methods of charge. They should also be 
empowered, on behalf of the Treasury, to fund or guarantee necessary 
capital expenditure in certain cases. (Their functions should be 
constructive rather than restrictive. They should have their own 
technical, legal and administrative staff.) 


Method of Creating the Proposed Structure 


The principle would be that of controlled and compulsory evolution 
from within the Industry, based on the facts and requirements as they 


already exist or can be foreseen. The procedure proposed is as 
follows: 
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Preliminary Act or Order.—A short Act would authorize the 
appointment of Gas Commissioners and define their powers and duties, 
— this could te done by Statutory Order under the existing 
aw. 

Survey Areas.—The Commissioners, having been appointed, would 
define areas for local surveys covering the whole country and based 
on the regions specified in the Heyworth Committee’s Report, or on 
such other regions as they may think fit. 

Local Surveys.—The Commissioners would initiate technical 
surveys of the areas defined by them. These surveys would be carried 
out with the assistance of persons with local knowledge and practical 
experience of integration, appointed by the Commissioners from within 
the Industry. Each survey would be published as soon as completed, 


(Some material for survey has already been produced by the British 
Gas Federation.) 


Interim Capital Expenditure—Immediate capital expenditure 
required by existing undertakings would be subject to the approval 
of the Commissioners, who would have regard to the local surveys 
as they became available. They should have power to require the 
extension of works or the provision of bulk supplies, subject to a 
guarantee of revenue by the parties for whose benefit they were required. 
In certain cases the Commissioners should have power (if so required 
by the undertakers concerned) to finance the development which they 
require to be carried out, the funds being provided or guaranteed 
by the Treasury. (For example, they might require a large extension 
of some gas-works in order to give bulk supplies to another under- 
taking whose works might be less suitable for extension, but would 
otherwise have to be extended.) 


Local Integration by the Industry.—After publication of each local 
survey, the Commissioners would invite the submission of schemes 
for the amalgamation of a group of existing undertakings to form an 
operational unit to supply gas in an area specified by them. Such 
area need not coincide with a survey area, but would include only 
territory already covered by published surveys. Each scheme would 
have to be submitted within two years after the date of the invitation. 
Schemes would not include the assessment of the amount of any 
compensation to be paid. They would be primarily designed to 
ensure technically efficient and economic production and distribution 
of gas. The owners of any gas undertaking would be free to submit 
a scheme. On or before the submission of any scheme, a copy would 
be furnished to the owners of every gas undertaking affected by it, 
and the Commissioners would have regard to the extent to which any 
scheme was agreed to by such owners, and would hear any objections. 


Approval by Commissioners.—The Commissioners would approve 
(with or without amendments) or reject each of the schemes submitted. 
Their decision, if objected to by any undertakers concerned, would be 
subject to confirmation by the Minister after considering representa- 
tions by objectors. 


Implementation of Schemes 


Each scheme, when approved (and if necessary, confirmed), would 
be put into force forthwith, by a simplified form of Special Order 
procedure. The Order would effect the amalgamation of all the 
undertakings in the scheme into one operational unit. It would grant 
statutory powers to supply in the whole area covered by the scheme. 


Such statutory powers for the area of each scheme would be granted 
to the body considered (in the light of the survey and of other con- 
siderations, including the record and experience of such body) to 
be most suitable for the purpose. It might be an existing Gas Company, 
Municipality, Gas Corporation or Joint Board. The fact that Gas 
Corporations were created for the specific purpose of integrating gas 
undertakings, and have had practical and successful experience in 
doing so (both by grouping and by amalgamation) would not be 
overlooked when selecting the most appropriate body to operate a 
unit under any scheme. It might be made a condition of the granting 
of powers to an existing body that some other body should have the 
right to be represented in its administration. If, in any instance, no 
suitable body is available and willing to function, a new one could be 
created for the purpose. 


If, within two years after the invitation of the Commissioners to 
submit schemes for any area, no scheme which the Commissioners 
could approve had been submitted for that area, then the 
Commissioners would be required themselves to produce a scheme. 
This would be subject to confirmation by the Minister, in the event 
of objection, as in the case of other schemes. 


New Gas Legislation 
During the preparation of technical surveys and schemes an ad hoc 


Gas Legislation Committee, appointed jointly by the Minister, the 
British Gas Council and the Association of Gas Corporations, would 
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carry Out simultaneously the much overdue revision of existing gas 
legislation. It would draft an up-to-date operational code to be 
scheduled to the new Act mentioned below. This code would be 
designed for application to all operational units, as and when formed, 
and should be ready by the time the first schemes were approved. 
It should allow greater flexibility and freedom to compete with other 
fuel indystries than does the existing legislation. The subjects covered 
would include bulk supplies, supplies to consumers, charges, tariffs 
and undue preference, recovery of charges, cutting off and security 
quality, pressure and calorific value, of gas, alterations of calorific 
value, provision, maintenance and testing of meters, works and lands, 
breaking open and reinstatement of streets and bridges, wayleaves over 
private land, mutual protective provisions as to works of other public 
utilities, raising of capital, application of profits, reserves, &c., 
accounts, audit and returns, testing of gas and meters, penalties and 
criminal offences, notices, stamp duties and miscellaneous. 

The Act required to carry out the proposed re-organization of 
the Industry would schedule the new operational code mentioned 
above. The transitional provisions required for the bringing into 
effect of the schemes would be contained in the body of this Act. Such 
provisions would include revised Special Order procedure; transfer 


| of assets of amalgamated undertakings; assessment and issue of 


purchase consideration, Government guarantee of redeemable stock, 
compensation for severance, repayment of interim capital expenditure, 
continuance of contracts or compensation for discontinuance, com- 
pensation, pension and other rights of employees and power for 
municipalities to accept and hold compensation stock. 

Thus, in contrast to the disorganization of wholesale transfers 
(before careful planning and with much improvisation by subsequent 
Ministerial regulations, as in the Coal Industry), there would be 
a properly worked out technical and legal framework within which the 
new operational units could function as soon as created. Mean- 
while, necessary interim development would have been allowed to 
proceed, and its proper co-ordination by the Commissioners would 
eg been assisted by their surveys, even before the completion of 
the latter. 


Purchase Consideration for Undertakings 


The greater part of the purchase consideration for companies would 
be the issue of transferable stock by the new owners of the operational 
units; but certain items would be paid for in cash. ; 

To avoid the difficulty that stock carrying interest at, say, 3%, must 
involve either an immediate reduction of income, or the issue of stock 
of a capital value greater than the undertakings acquired, the following 
arrangements would be made: 


(a) A special tribunal would assess, for each class of share and loan 
capital of each Company undertakers, a “* maintainable dividend ” 
and a “ yield basis.” 

(6) The assessment of “‘ maintainable dividend ’’ would make due 
allowances for artificial or abnormal factors, such as a stale standard 
price in need of revision. : 

(c) The assessment of “ yield basis’ would take into account the 
record and the financial strength or weakness of the undertakers, 
the capacity and state of maintenance of the works and plant, the 
maintainable and the existing prices of gas, and the rights attaching 
to each class of capital. 

(d) The stock issued as compensation would be redeemable at par 
in, say, 5 to 15 years, and the capital repayment would be guaranteed 
by the Government. (It is not proposed that the Government should 
guarantee payment of interest, because a scheme not sound enough 
to earn the revenue required’ is not thought sound enough to adopt.) 

_(e) Different classes of compensation stock would bear interest at 
different rates. Existing shareholders would receive stock bearing 
interest at a rate corresponding to the “‘ yield basis ” of their shares. 
Thus a holder of shares in a weak Company, with a “ yield basis ”’ 
assessed at, say, 5%, would receive compensation stock carrying 
interest also at 5%. The amount of this compensation stock would 
be the amount which would produce the same income as he would 
receive from his former holding if it paid the asséssed ‘“* maintainable 
dividend.” Thus he would receive compensation stock of approxi- 
mately the true value of his former holding, but .would not, for at 
least five years, receive less income than he was entitled to expect 
from that holding. (The reference in this paragraph to “ interest ” 
is not intended to exclude the possible issue of share capital—redeem- 
able or irredeemable—by way of compensation in appropriate cases.) 

(f) A separate compensation payment in cash would be made for 
statutory reserve funds, since these represent dividends authorized 
but not taken out of the undertakings. 

(g) Compensation for severance, and repayment of the cost of 
approved extensions and development carried out during the period 
before transfer would also be paid incash. There should be a reason- 
able allowance of interest in cases where the expenditure was not 
immediately productive. 

(A) If compensation is assessed on the basis indicated above, no 
payment is proposed for ** goodwill ” or monopoly rights, even though 
they do, in fact, exist and are of value. 

The amount of the consideration to be paid to municipalities 
should not be limited to the amount of gas loans outstanding. It 
should be the fair value of the property taken, and should be assessed 
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on the same principle (and paid in the same form) as for company 
undertakings. In most cases, the absence of different classes of 
capital would make the assessment simpler, and it would only be 
necessary to determine a “ yield basis ’’ and (instead of a “* maintain- 
able dividend ”) a “‘ net maintainable revenue.” In finding this net 
maintainable revenue, normal rates of depreciation and obsolescence 
(as allowable for income tax) should be assumed, instead of the 
statutory sinking fund provisions. 


New Capitalization 


The Order giving effect to each scheme would authorize such modifi- 
cations of the capital structure of the body designated to take over the 
operational unit as might be necessary to enable it to provide the 
purchase consideration and compensation payable. 

Compensation stock falling due for redemption could be refunded 
by new issues on the best terms then available. The owners of the 
operational units might be given power to redeem before the due date 
by purchase in the market. 

All persons who lose all or part of their livelihood, as the direct 
result of the re-organization, should have a legal right to compensa- 
tion. It should be paid in cash, and should be assessed on the normal 
bases hitherto consistently approved by Parliament on the amalgama- 
tion of gas undertakings. 

Compensation should also be payable in cash to any gas corpora- 
tions which suffer loss of net income from the termination of contracts 
or working arrangements with gas undertakings. 


Development at Dundee 


Dundee was the first town in Scotland to erect temporary pre- 
fabricated houses. The first development of 73 houses was started 
in February, 1945. Out of a total quota of 1,550 houses, over 1,000 
have been completed, and the remainder are in the course of erection. 
Of these houses 786 have gas appliances installed, and 764 have elec- 
trical appliances. 

Dundee is also building a considerable number of permanent houses. 
Already 500 have been completed throughout the town and a further 
2,000 are in course of erection. Plans have been drawn up for 3,000 
more permanent houses, which will be started in due course. At a 
recent meeting of the Corporation a Sub-Committee was appointed 
to examine the respective merits of gas and electric cookers in the 
new housing schemes. 

The new Kingsway industrial estate at Dundee will be the means of 
bringing many new industries to the town. Firms manufacturing 
plastics, accumulators, hats, and optical and scientific instruments 
have plans completed for new factories on the estate. Adjacent 
to the Kingsway estate a large factory is almost completed for the 
manufacture of cash registers. A large increase in the industrial gas 
load is anticipated when the new factories commence production, 
and new mains have been laid to cope with this, and they will be fed 
by a low pressure supply from a holder station in the near vicinity. 

Dundee’s consumption of gas on Hogmanay was 9,275,000 cu.ft., 
the highest day’s consumption in the history of the Gas Department. 


B.LO.S. Information Service 


The British Intelligence Objectives Sub-Committee Exhibition, 
which was held at the Board of Trade, Millbank, from Dec. 10 to 19, is 
now on tour of the principal Regional Centres, and will be shown during 
the next four months at Nottingham, Cardiff, Glasgow, Newcastle, 
Sheffield, Manchester, and Belfast. 

The exhibition is designed to illustrate the methods by which German 
scientific and technical intelligence is gathered, how it is dealt with 
and, finally, how the individual industrialist with his own problems 
to solve may avail himself of the information he requires. 

In addition to dealing with enquiries arising out of reports published 
by His Majesty’s Stationery Office, the B.I.0.S. Information Section 
has access to a considerable number of site reports on German factories 
and research establishments, original German documents, and miscel- 
laneous items of informationwhich, by their nature, are not suitable for 
reproduction and publication by H.M. Stationery Office. All enquiries 
about German technical processes covered in B.LO.S., C.LOS., 
F.LA.T. and J.1.C.A. reports, as well as requests for information 
which may otherwise be available in the United Kingdom should be 
directed to B.LO.S. Information Section at 37, Bryanston Square, 
London, W.1. ‘ : 

The Board of Trade points out that, although no invention made in 
Germany during the period between Sept. 3, 1938, and Dec. 31, 1945, 
can become the subject of a valid British patent, some of the informa- 
tion gathered in Germany may be covered by valid patents or patent 
applications in the United Kingdom. To avoid infringing patent 
rights, therefore, firms interested in exploiting any particular item 
are advised to investigate the patents position in the United Kingdom 
before going into production. Similar investigations are also desir- 
able before exports are made to any particular country abroad. 
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ABLE 3 shows for the principal fuel gases, the composi- 

tion of the limiting mixtures with air an the inert gases, 

carbon dioxide and nitrogen, i.e., the mixtures for which 
the range of inflammability has decreased to zero so that 
the upper and lower limits coincide. 


TABLE 3.—Limiting Mixtures for Fuel Gases 


Steamed 
Coal gas C.W.G. B.W.G. coal gas 
In air alone— 
Gas in upper limit 30.4 40 73 34.8 
Gas in lower limit a 4.8 5.6 6.4 5.1 
With carbon dioxide— 
Gas ste +s ue 7.2 8.7 9.9 7.6 
Air die 47.8 46.2 36.7 46.3 
Added CO, 45.0 45.1 53.4 46.1 
With retell 
= 5.7 6.8 7.5 6.0 
: aa 36.0 34.4 25.5 34.2 
Added N, 58.3 58.8 67.0 59.8 
With 89% N, Ya+11% co. - 
ry = 5.9 7.0 pS 6.3 
a 37.3 35.7 26.7 35.5 
Aulded i inert gas . je 56.8 57.3 65.6 58.2 


The typical fuel gases considered are: 
(a) the coal gas whose composition is given above ; 


(b) carburetted water gas having a CV of 500 and the 
following composition: CO, 3.4%, C, H, 6.6, CO 
36.0, H, 37.5, CH, 10.9, N, 5.6; 

(c) blue water gas having a CV of 285 and consisting of 
CO, 5.0 %, CO 40.0, H, 50.0, N, 5.0; 

(d) steamed coal gas, CV 500, consisting of CO, 3.0%, 
C, H, 2.7; GO: 134,;-H, 520, CH, 22.7, N,-60. 
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The table also shows the limits for mixtures with an inert 
gas consisting of 89% nitrogen + 11% carbon dioxide, which 
is the mean composition of the air-free inert gas from the 
combustion of coal gas in a purging machine. 

In Fig. 3 are plotted the data from Table 3 for mixtures 
with carbon dioxide. The diagram may be used to illustrate 
the stages of purging procedure. For example, consider the 
purging of a holder containing coal gas which is to be 
replaced with air. Direct replacement with air is indicated 
by passage along the horizontal base of the diagram from 
100% of coal gas on the right to 100% of air on the left. 
Since such replacement cannot be done without the two gases 
mixing to some extent, the composition in the holder must 
pass through the region where the coal gas percentage is 
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between 30 and 5 and the mixture is explosive. However, 
by first completely displacing the coal gas with carbon 
dioxide—indicated by moving along the right-hand edge of 
the diagram to the apex—and then replacing the carbon 
dioxide by air, as indicated by passing down the left-hand 
edge, the triangle of explosive mixtures is not crossed and 
complete safety is assured. 

To replace the gas by carbon dioxide completely in this 
way requires the use of an excessive quantity of the inert gas, 
If, however, the addition of CO, is stopped when the issuing 
gas has the composition indicated by point F (86.5% of 
added carbon dioxide + 13.5% coal gas), and the contents 
of the holder are then replaced by air, the changing com- 
position of the mixtures so formed is represented by the 
line FA joining this point to the vertex A representing 100% 
of air. This line lies entirely outside the triangle of explosive 
mixtures, so that at no time during the whole operation is 
there an explosive mixture in the holder. If, on the other 
hand, the carbon dioxide purge is stopped at any earlier 
period, at point G for example, where 20% of coal 
gas left in the holder, the replacement of this by air must 
result in the formation of the explosive mixtures represented 
by that part of the line GA lying within the triangle of 
explosivity for coal gas. Thus, to ensure safety, purging 
with carbon dioxide must be continued until the issuing gas 
contains at least 87% of the added inert gas, 

When the air from a holder is purged with carbon dioxide 
before charging with coal gas, the composition moves along 
the left side of the diagram from 100% air at A towards the 
apex C as the proportion of carbon dioxide to air increases. 





% 
40%, 


LCOAL ‘Gas a 
STEAMED Fa. GAS eX eB 
CwG\ = S 
BLUE i o 





VAN ruvaral 
VANAVAVS 


COMBUSTIBLE CAS - PERCENT 








1008 


To ensure safety, purging must be continued to a composi- 
tion represented by point H such that, when coal gas is 
introduced to replace this mixture, the composition of the 
resulting mixture, as represented by points on the line HB, 
does not pass through the triangle of explosive mixtures. 


It is clear from this discussion that for safe and economical 
purging it is essential to know the inert gas content corre- 
sponding with points F and H at which admission of inert 
gas may be stopped. From the diagram it will be seen that 
the apexes of the envelopes of explosive mixtures for straight 
and steamed coal gas and carburetted water gas are so near 
to one another that a single limit can be taken for all three. 
This is very convenient, as it makes it unnecessary to know 
the exact proportions of these constituting the town gas in 
or to be put in the holder. 
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A similar diagram relating to purging with the products of 
combustion of town gas, as from a purging machine, is 
shown in Fig. 4. A similar simplification can be applied 
here. The apex of the triangle for blue water gas stands 
considerably higher. It follows, therefore, that if the calorific 
value of town gas is considerably below 500 B.T.U. per cu. ft. 
due to the presence of water gas, the proportion of purge 
as must be increased slightly when purging from air to gas. 
On the other hand, if the reduction in C.V. is due to in- 
creased inert content no such increase is required. 


Table 4 shows these minimum percentages of added inert 
gas to give the dilution necessary for safety in purging when 
putting into or out of service plant or holders containing 
the various mixtures under consideration. 


TABLE 4.—Minimum Added Inert Gas at End of Purge 


a Town gas, steamed coal gas 
Purging Coal or C.W.G. 
Inert gas from gas B.W.G. CV=500CV=450CV=400 
“or rie .. Gastoair 87 85 87 87 86 
Air to gas 50 60 50 53 55 
11% COst+89%N, ... Gastoair 91 90 91 90 90 
Air to gas 61 72 63 65 67 


Purging with Inert Gas containing Air 


It is not usually possible to obtain completely air-free 
inert gas, and it is therefore desirable to see what effect this 
air has on the safety limits. This may be determined by 
a study of the diagram (Fig. 4). The effect of adding inert 
gas containing air to combustible gas is represented by a 
straight line joining the vertex B with the point on AC repre- 
senting the composition of the inert gas-air mixture. If 
this line lies above the line BH the mixtures will always be 
non-explosive. Purging must be continued, however, until 
the combustible content is less than that indicated by the 
intersection with line AF, which means that the minimum 
inert gas content at the end of the purge must be at least 
that given in Table 4 when reduced to an air-free basis. 
Under most circumstances this means that little is to be 
gained by deliberately adding air to the inert gas in order 
to speed up the purging operation. 

If the inert gas does contain air, it must contain consider- 
ably less than the 37% corresponding with point H; i.e., 
its oxygen content should always be below 7%, and prefer- 
ably below 5%. 


Effect of Diffusion on the Purging Progress 


Having determined the limits of safety that must be reached 
in purging, we should now consider some aspects of the 
purging operation itself in order that the exchange of gases 
may be made with the maximum economy of time and of 
purging medium. 

It is obviously desirable to make use of any difference of 
density between the purging medium and the gas to be purged 
in order that the original contents of the holder may be 
eliminated as completely as possible by direct displacement. 
Thus the heavier carbon dioxide or products of combustion 
should always be admitted at the bottom of the holder and 
the air or gas should be vented from the top so that, if care 
be taken to prevent agitation, the gas leaving the vent should 
consist, for a considerable time at least, of the pure gas or 
air being displaced without loss of any part of the displacing 
gas by admixture. Conversely, when replacing the inert gas 
by lighter combustible gas or air it is advisable to admit 
this at the top and make use of stratification by gravity for 
the downward displacement of the inert gas. 


If displacement could occur without any mixing it follows 
that purging would require the use of one volume only of 
the medium employed. The operation, however, naturally 
takes a considerable time and, even if convection currents 
are eliminated, inter-diffusion across the boundary between 
the gases must take place. Purging rates are sometimes so 
low that much mixing takes place in this way, so that the 
gas leaving the vents contains a considerable proportion of 
the purging gas, and an undue excess of this must be used 
before the original gas has been sufficiently replaced. 


On the other hand, by making judicious use of diffusion, 
following a rapid purge, it is possible to reduce the volume 
of purging gas below that required for perfect displacement. 
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Thus, in one example, a holder crown containing 120,000 
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cu. ft. of air was purged with carbon dioxide from cylinders. 
During one working day 90,000 cu. ft. of CO, were admitted 
or three-quarters of the volume of air in the crown. The rate 
was sufficient for mixing to be of limited extent, so that the 
gas issuing from the crown at the end of this time contained 
22% of CO,, although the total CO, remaining in the holder 
was 70% of its contents. 


From Table 4 it appears that it would have been unsafe 
to admit coal gas to the holder as the upper layers (into 
which the coal gas would flow) contained less than the 50% of 
inert gas specified therein. However, by the following morn- 
ing mixing by diffusion had occurred to such an extent that 
the minimum CO, content under the crown was 58%, so 
that further purging was unnecessary. 

Fig. 5 gives some idea of the rate at which diffusion may 
be expected to take place in the absence of convection 
currents. The simple case is considered where, at the start, 
the holder or similar vessel contains two independent layers 
of equal depth, the upper one being pure coal gas and the 
lower one pure carbon dioxide. The two layers diffuse into 
one another, the composition of the mixture gradually 


FIG 5- DIFFUSION OF CO, INTO COAL GAS. 
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approaching uniformity until finally both upper and lower 
halves contain 50% of coal gas and 50% of CO,. The graphs 
show the rate of this change in composition at the extreme 
lower and upper levels of the vessel. A measure of the rate 
of diffusion of the two layers into one another is given by 
the curve showing the ratio of the mean CO, content of the 
upper half to its mean content in the lower half. By the 
use of a number of different time-scales it has been possible 
to show the rate at which mixing occurs by diffusion in 
vessels of various depths. Thus, if the total depth is 10 ft., 
mixing by diffusion alone is about 80% complete in twenty- 
four hours, whereas the two layers in, say, a waterless holder 
with only 4 ft. of depth under the piston will mix to this 
extent in just over three hours. In practice, of course, con- 
vection currents would always make mixing in such large 
vessels somewhat more rapid than this. It follows that when 
purging a waterless holder with the piston grounded, the 
operation must be carried out rapidly if displacement is to 
be complete enough to minimize the loss of purging medium 
by admixture with the gas leaving the vents. On the other 
hand, the diagram shows that in the greater depth under 
the crown of a water-sealed holder gravity displacement can 
be relatively sharp during the admission of the purging gas 
over the period of a working day, and diffusion may then 
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‘be made use of to dilute and render harmless the residual 


gas under the crown and any pockets of undisplaced com- 
‘bustible gas. 


~ 


Volume of Inert Gas Required 


Taking into account displacement by. gravity, mixing by 
diffusion and the safe limits of composition of the final mix- 
ture, a very rough idea may be given of the volume of inert 
gas required for purging a given vessel. Thus, in the replace- 
ment-of-town gas by air in a water-sealed holder approxi- 
mately one to one-and-a-quarter volumes of CO, would be 
‘required or two volumes of combustion products, while in 
the replacement of air by town gas three-quarters to one 
volume of CO, is necessary or from one to two volumes of 
combustion products. About 50% more inert gas is required 


where purging is done by horizontal displacement, as in -the 
purging of waterless holders through vents in the side. A 
considerable. increase may also be necessary when the rate 
.of admission is so low that the operation-is spread over 
several days and much loss of inert gas occurs by diffusion 
into the gas being displaced. 
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emiployed on -gas-works -and holder -stations -is the purging 
machine designed to burn petroleum oil or‘coal gas in‘, 
controlled supply of air. The construction and use of this 
type of plant were fully described by F. M. Birks to the 
Institution of Gas Engineers (Transactions. Institution Ga; 
Engineers, 1937-8, p. 405), and need not therefore be detailed 
here. 


Use of Wasie Gas 


Whatever source of. waste gas may be employed, a wash. 
box should .always be fitted in the pipe-line from the source 
of supply to the vessel being purged. This must be fed with 
a continuous supply of cold water sufficient in volume to coo| 
and wash the waste gas, and to ensure that the inlet pipe 
is sealed at all times in order to prevent combustible gas pass. 
ing backwards from the vessel along the pipe-line. 

The ‘proportion of air used for combustion should be con. 
trolled by observation of a CO, recorder on the machine or 
by frequent gas analyses on the waste gas, which should 
contain no unburnt combustible, whilst the oxygen Content 
should preferably be kept at about 2%, and -should-not be 
permitted to rise above 5%. 


Fig. 6.—Arrangement of CO, cylinders for purging a wateresealed holder. 


Little consideration has so far been given to the practical 
details of the purging operation, the sources of inert gas and 
the methods of chemical control. 

Any inert gas suitable for purging operations on the prac- 
tical scale must obviously be available in large quantities and 
at reasonably low cost. 

Bottled carbon dioxide and those mixtures of carbon 
dioxide and nitrogen obtained as products of combustion are 
alone in satisfying these requirements. Nitrogen under 
pressure in cylinders is too expensive, and the number and 
weight of the cylinders for a given requirement of gas is 
excessive. Steam has been employed, but the heating effects 
and the rapid contraction due to condensation make its use 
uncertain and unsafe for all major purging operations. 
Liquid carbon dioxide is readily available in bulk in bottles 
of considerable capacity at fairly low cost. Waste combus- 
tion gases may be obtained from retort house flues, boiler 
flues, or the exhaust gases from motor cars or air com- 
pressors. Considerable use of such exhaust gases is made 
in the United States, particularly for purging street mains. 
Although some gas-works may have permanent pipe lines 
from their retort house or boiler flues for such purposes as 
purging purifiers, the source of waste gas most commonly 


For the purging of relatively small units of plant, such as 
gas condensers, washers, purifiers (except where special equip- 
ment is installed for this purpose) and works mains, bottled 
liquid carbon dioxide will probably prove more economical 
than the use of the purging machine, whereas for large gas- 
holders the machine will usually be preferred. Special 
circumstances may lead to the choice of CO, even for this 
purpose ; for example, where great rapidity is required or 
where cooling water is not readily available in quantity. 


Carbon Dioxide from Bottles 


The release of CO, in large quantities from bottles contain- 
ing the liquid form under pressure requires special arrange- 
ments to ensure a rapid and continuous supply. The rapid 
expansion causes. extreme cooling and the formation of quan- 
tities of solid CO, snow which soon blocks the cylinder 
valves and narrow channels and leads to a complete cessa- 
tion of supply. Success depends on leading the liquid under 
pressure to an orifice where the expansion. may. take place 
into a chamber or pipe large enough to ensure freedom .of 
flow in spite of the build-up of solid deposits. 
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For the purging of holders or similar.vessels‘-a manifold 
should be prepared which may, for example, if the holder 
is a large one, be made up from a length of six-inch pipe 
with a six-inch branch welded into the middle, and provided 
with two: rows of twelve half-inch nipples spaced 1 ft. 2 in. 
apart along opposite sides, to which are attached half-inch 
full-way valves. Into the valves are screwed the ends of 
special connexions of flexible metallic pressure tubing 
capable of withstanding a pressure of 1,000 Ibs. per square 
inch, these ends having first had a one-sixteenth of an inch 
sharp-edged orifice plate soldered over them. . The free ends 
of the flexible connexions are provided with wing-nut unions 
for attachment to 28 Ib. cylinders of liquid CO,. To the 
closed ends of the six-inch manifold are attached half-inch 
steam connexions; the steam line is provided also with a 
branch and cock with hose attached, so that steam may 
be directed on any of the connexions when desired through 
the purging. 

The manifold is arranged in a convenient position for con- 
nection by a six-inch pipe to the inlet or outlet main of 
the holder. When the exact position of the manifold has 
been fixed, wooden cradles should be prepared on which the 
two rows of cylinders can be held in such a position that 
they slope downwards towards the manifold and can be 
readily attached to and detached from the flexible connexions. 
The method of discharging CO,, after the two rows 
of cylinders have been connected, is first to open each 
cylinder valve rapidly to its full extent and then to open 
the corresponding full-way valve. By so doing it is possible 
to maintain the flexible connexions full of liquid under 
cylinder pressure. The CO, expanding through the orifice 
at the end of the connection cools rapidly, but if the orifice 
is of the correct form the whole of the snow formation occurs 
in the six-inch pipe beyond, and the cylinders empty them- 
selves completely in from two to five minutes. The manifold 
cools so rapidly that frost forms on its exterior, and in 
order to gasify the CO, snow or, better, to prevent its forma- 
tion, steam is admitted through the connexions at the two 
ends. As the discharge proceeds some of the connexions 
may freeze and block, so that to maintain the flow it is 
necessary to direct steam from the hose on these. Complete 
emptying of the cylinders is indicated by the formation of 
frost on the lowermost surface when the level of liquid falls 
below the outlet valve. The empty cylinders are detached 
and replaced by full ones. With this set-up and a’ good 
routine for changing cylinders, it is possible to discharge 
20,000 to 25,000 cu. ft. of CO, per hour into the holder. 
Thus a holder containing 120,000 cu. ft. of gas under the 
crown can easily be purged in a working day. 


On most occasions much smaller quantities are required 
and the manifold can be simplified considerably. But it is 
always desirable to provide for the admission of steam to 
gasify the snow formed, and it is necessary that the orifices 
shall discharge into a pipe of fairly wide bore; preferably 
at least three inches if four or more cylinders discharge 
simultaneously, or two inches for a smaller number. In this 
way the risk of blockage is minimized. 


Whatever plant is being purged with carbon dioxide, it is 
desirable to have direct metallic contact with the cylinders 
and the discharge system. If, however, circumstances make 
it necessary to make rubber hose connexions, the cylinders 
and manifold must be electrically earthed in order to prevent 
the development of static charges which may lead to sparking, 
causing fires or explosion. 


Purging Procedure arid Precautions 


The freedom from. fire and explosion risks, which. is the 
sole reason for purging with inert gas, can only be ensured 
by rigid adherence to a code of rules based on the theoretical 
considerations discussed above, and on accumulated experi- 
ence of such operations under a wide range of conditions. 
Such a code was drawn up for its members by the American 
Gas Association in 1933, and a similar one modified by our 
wartime experience would be of value in this country. A 
statement of suggested requirements for this purpose is given 
beldw as the conclusion of this Paper. 

Every purging operation must be carefully planned in 
advance, and must be under the control of responsible men 
of experience in the practice. An adequate labour force 
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must be available, well instructed in their own particular. tasks 
and in those parts of the planned routine that concern them. 

For the purpose of controlling the composition of the 
inert gas and of following the changes occurring in the 
holder a skilled gas analyst should be present throughout 
the operation. He should be provided with a portable gas 
analysis apparatus—e.g., an Orsat, suitable for the determina- 
tion of carbon dioxide and oxygen, and he should have 
ensured that his stock of absorbent solutions is sufficient for 
all the analyses he may have to make. 

The purging equipment, which should preferably. be of 
such a capacity that the operation can be completed in one 
day, should be installed and tested well in advance of the 
date of the purge. If the inert gas chosen is carbon dioxide, 
an adequate supply of cylinders with sufficient margin for 
mishaps should be obtained beforehand and assembled near 
the site. 

The holder or other vessel should be completely isolated 
from all gas lines by removing a short length of main from 
each line and blanking off both ends. Filler pieces should 
be prepared to re-unite the lines when the holder has to be 
put back into commission. ‘ 

Two vent pipes should be provided in the crown of the 
holder, one rising from the top of the crown for the discharge 
of the gas or air to. be replaced, and the other passing right 
through to the lowest practicable level above the water sur- 
face for the purpose of carrying away the heavier inert gas 
when it is being replaced by air or inflammable gas after 
the purge. These pipes should be carried up or extended 
with flexible hose to above the level of any neighbouring 
building. They must be large enough to discharge the gas 
at the maximum rate of purging without building up enough 
pressure to lift the holder. Vents should also be provided 
in any blanked-off mains and in the grips of the lifts. All 
vents should be provided with full-bore valves. 


If the purging is correctly done no. explosive mixture. is 
ever present within the vessel itself, but such mixtures may 
form outside as the combustible gas leaving the vent mixes 
with the surrounding air. All naked lights, matches, smoking, 
&c., should therefore be forbidden in the vicinity of .the 
holder.. Also the purging. operation should not be carried 
out during thunderstorms nor when such disturbances are 
imminent. - > 

All parts of the purging apparatus must be in metallic 
contact or must be electrically earthed. ; 


A water-sealed holder that is being taken out of use may 
have had the water surface covered with a filming oil which 
will contain dissolved volatile hydrocarbons from the gas, 
or perhaps, inflammable condensate may be floating on the 
surface or may have formed a floating emulsion. Any such 
layer must be removed as completely as possible before the 
purge, in order to reduce the amount of inflammable hydro- 
carbons and other possibly toxic compounds which may sub- 
sequently evaporate into the atmosphere of the holder. 


When all preparations have been completed the vent should 
be opened and the holder allowed to descend to within a 
few inches of grounding. The vent should then be closed 
and the purging should be started by admitting the inert gas. 


During the course of the purge frequent analyses should 
be made of the composition of the inert gas from the purging 
machine, to ensure that it contains no unburnt combustibles 
and that the excess air is kept within the required limits. At 
frequent intervals also the gas leaving the vent should be 
analyzed in order to follow the progress of the purge. Deter- 
mination of CO, is usually sufficient for this purpose when 
gas is being displaced, but it is useful to estimate both CO, 
and oxygen when displacing air. When the analyses indicate 
that the purge is approaching completion additional samples 
should be taken at points spaced at 90 degree intervals around 
the curb, and purging should be continued until a safe pro- 
portion of inert gas is indicated at each of these positions. 
The vent should then be closed and the holder inflated enough 
to raise the bell by about 2 ft. to avoid any risk of grounding 
and perhaps of subsequent damage on contraction due to 
cooling or to barometric changes. The grips should then 
be purged and any other pockets of gas to which the main 
supply of inert gas has not direct access. 

To economize in CO, when this is the inert gas employed 
the vent may be closed when the mean composition of the 
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gas remaining in the holder, as calculated from the volume 
added and the analytically determined loss through the vent, 
is just outside the safety limit. The bell is then raised about 
2 ft. by the addition of more inert gas. On the following 
morning samples -taken from the vent and the test cocks 
should show that mixing by diffusion and convection has 
made all parts of the holder safe. 

The estimation of CO, by gas analysis is the simplest and 
most rapid test of the amount of inert gas present, although 
it is not an ideal one as the town gas already contains a 
certain amount of CO,. A high degree of accuracy is neces- 
sary to determine the proportion of combustible gas with 
precision from the CO, content. 

To determine whether the inert gas content is sufficient 
for safety as indicated in Table 4, the following rule should 
be applied. Purging of town gas or coal gas with products 
of combustion must be continued until the carbon dioxide 
content of the issuing gas is at least equal to 91% of the 
sum of the CO, content of the inert gas (on an air-free 
basis) and one-tenth of that of the gas initially in the vessel. 
If pure CO, is the purging medium the minimum should 
be 86% of this sum instead of 91%. When purging air 
with combustion products the CO, content at completion 
should be at least 63% of that of the inert gas, or 50% if 
pure CO, is used. 

Combustible gas indicators of the “hot wire” type are 
sometimes used for the control of purging, in which the 
effect of combustion with added air on the temperature of 
a wire in one arm of a resistance balance is used to indicate 
explosibility. Another type of instrument indicates the con- 
traction in volume, after catalytic combustion, on an arbi- 
trary scale. Neither of these is so satisfactory as the simple 
CO, determination which enables the proportion of inert 
gas to be directly calculated. They cannot indicate the 
completion of an air-purge, and also the scale has to be 
calibrated for one particular gas although the readings are 
influenced by the nature of the combustible under test. 

To replace the purge gas with air when a holder is being 
put out of commission, an air blower should be connected 
into one of the mains, the bottom vent should be opened 
and the heavy inert gas may then be replaced by downward 
displacement with air from the blower. When the displace- 
ment is complete all manholes in the crown should be opened 
and a number of plates removed to allow free ventilation 
of the atmosphere in the holder, which may profitably be 
assisted by the continued use of the air blower. Tests should 


New Showrooms at Bedworth 












Qur photographs show (above) the key to the 
showrooms being handed over by Alderman 
J. Howatt,. Chairman. of the. Gas Committee, 
to Councillor E. Tyler, Chairman of the High- 
ways and Lighting Committee, and (right) a 
corner of the showrooms. 
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be made, at intervals, of the condition of the atmosphere, 
and the holder should not be entered until several recent 
successive tests have indicated complete freedom from ex. 
plosive or toxic vapours. 

If the procedure is carefully planned, and all necessary 
precautions taken, what would otherwise be the dangerous 
operation of replacing one constituent of an explosive mix. 
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Schoolboys’ Exhibition ae 
To schoolboys who invaded the Schoolboys’ Own Exhibition at the — in sam 
Central Hall, Westminster, at the rate of 35,700 in seven days, a to get 
source of great interest was the Gas Light and Coke Company’s stand. retain 
Our photograph shows the layout of the stand which combined provid 
instruction with amusement, showing how gas is made (with a model main 
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retort house), a complete refrigeration unit, and the Company’s mode! 
“* Sentinel”? steam wagon. At the bench in front apprentices were 
continually at work in relays, demonstrating part of their training to 
an enthusiatic audience. On the last day of the exhibition Mr. R. N. 
Le Fevre, the Company’s Training and Education Officer, gave a talk 
on “ Careers in the Gas Industry.” 
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NTIL a few weeks ago the town of Bedworth, which comes within oe 
i the area of supply of the City of Coventry Gas Department, had A 
no showrooms of its own. The position was rectified on Dec. 17, : 
when a new showroom was opened by Councillor F. Tyler, Chairman of del 
the Highways and Lighting Committee, in the presence of members and 34. 
officials of the Bedworth and Coventry authorities. In 1930 when the Co 
Bedworth Gas Company was taken over by the Coventry Gas Depart- 
ment, the number of consumers in the area was 1,006 and the gas con- th 
sumed was 14,000,000 cu.ft. be 
per annum. That number ee 
has now risen to 3,200 with an © 
annual consumption of 4 
58,000,000 cu.ft. It is int 
expected that the new show- ple 
tooms, which serve the needs spt 
of Bedworth, Bulkington, and be 
Fxhall, with a total of 5,700 Th 
consumers, will further in- sit 
crease the popularity of gas. IS 
The average cost of gas per th 
domestic consumer prior to cu 
October, 1946, was 6s. per of 
1,000 cu.ft., and was at the 
time of the showroom open- Ww 
ing 4s. 11d. per 1,000 cu.ft., fa 
representing a saving per si 
consumer of 14s. Id.. per 
annum. The new showrooms he 
are compact and attractively Cc 
display examples of most 


modern gas appliances. 
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Dryness Fraction of Steam 


(A “Gas JouRNAL” Abstract) 


EFORE the Scottish Section of the Institute of Fuel 
recently, H. Bannister gave a Paper on “ The Determina- 
tion of the Dryness Fraction of Steam and some Dis- 
advantages arising from the Use of Wet Steam.” The 
Author described the dryness fraction as (H + t, — t,)/L 
where H is the total heat in B.Th.U./lb. of the wet steam 
at its temperature t,, t, is the “sink ” (or basis) temperature, 
both in °F. (t, is usually 32°F.), and L is the latent heat of 
dry saturated steam at the temperature t,°F. at the measured 
pressure Ib./sq. in. For a given value of p, L and t, can 
be read from Steam Tables. The unknown to be ascertained 
by observation is the quantity H. Care needs to be exercised 
in sampling the steam. It is doubtful whether it is possible 
to get a mixture of water drops and steam which will long 
retain its thermal properties, but subject to this limitation, 
provided that the sample openings are “far enough into the 
main or vessel to preclude the possibility of condensate from 
the side walls getting into them,” and provided that the 
sampling nozzles project well into the main or vessel, it does 
not seem to matter whether Pitot tubes or nozzle pipes per- 
forated in various ways are used. Obviously, “the distance 
from the point of sampling to the point of examination should 
be as short as possible and all the connexions should be caze- 
fully lagged.” Several methods of examining the sample were 
discussed—the orifice expansion method, the separating 
“calorimeter,” and methods of total condensation are either 
not recommended at all, or only with small degrees of wet- 
ness. The Author recommends the method in which the 
sample is dried by added heat, generally by electric coil, the 
wet fraction being completely evaporated with a definite 
amount of superheat. The calculation depends on the rela- 
tion: Heat supplied by external supply minus heat lost equals 
heat to evaporate the wet fraction plus superheat. 
The disadvantages of wet steam are many. The most 
obvious is that of condensation in mains, &c.; ‘“‘ Wet steam 
is objectionable because more steam is needed to do a givew 


job.” The remedy is to impart to it a sufficient degree of 
superheat, though for process work no more should be added. 
to carry it dry to the point of use. The theory of wetness 
in steam was discussed on the basis that drops of water 
accumulate on dirt particles acting as nuclei. Wet steam 
thus carries dirt as well as water to the point of application. 

The theory is supported by the fact that though steam is 
usually found to be wetter at a distant point than at the 
point of origin the steam traps do not discharge much more 
condensate than with dry saturated steam. The wet fraction 
appears to consist of a stable fog or mist which is more 
difficult to condense than dry steam. Condensation in the 
pipe line occurs more at the expense of the dry fraction than 
of the wet. The theory also explains why deposits occur in 
the first section of the superheater, which acts as a flash 
boiler discharging some of the nuclei. It is confirmed by the 
proved fact that wetness increases with the total dissolved 
solids content of the boiler water. j 

“Tt is possible for thermal losses at heating and process 
plants due to the use of wet unsaturated steam to exceed 
30% of the heat input.” When the condensate is discharged 
to atmosphere a portion of the “steam fog” flashes to steam 
and heat is lost. One method of obviating this loss is to 
return all condensate to the boiler feed-tank, but there are 
difficulties. In the first place there is not usually enough 
cold make-up water to condensate all the flash. An example 
shows that. nearly as much additional cold water would be 
required as normal feed. Another difficulty is that of corro- 
sion of iron and steel piping due to the presence of oxygen 
and CO, in the condensate. 

Three suggestions were sketched showing how the heat 
of condensates can be used for space heating. ‘“‘ Condensate 
cooling could also be carried out by preheating liquids in 
heat exchangers (if there was scope for it) or utilizing the hot 
condensate in process work,” provided that impurities do not 
upset the finished product. 





Arcon Group’s 


The Arcon Group has produced from the factories of its constituent 
firms in a little over two years from the blue-print stage 41,000 tem- 


porary pre-fabricated houses—homes for 150,000 persons. Pre- 
fabricated houses have never before been produced on such a scale 
80 quickly anywhere in the world. The technique of design, production, 
distribution and erection was new; it involved many problems of 
production and labour, and hard work in 360 factories and 30 distribu- 
tion centres in Great Britain and Northern Ireland. 

At the peak one house was coming from the factories every ten 
minutes of the 24-hour day and 1,000 hulls per week were being 
delivered to local authorities from the distribution centres. To-day 
34,000 houses have been delivered to sites, 30,000 of which are occupied. 
Components for the remaining 7,000 are in the distribution centres 
or in process of delivery as required by the local authorities to suit 
their erection programmes. The Government’s total temporary 
housing programme is for 168,000 houses of seven different types, 
Arcons thus accounting for nearly a quarter of the total. 

The Arcon Mark V is a one-storey steel-framed house, with an 
inner and outer skin of asbestos-cement stesting, lined inside with 
plaster boards and with timber floors. Like other Government- 
sponsored pre-fabricated temporary houses, the Arcon has two 
bedrooms, one living room, kitchen, bathroom, and separate W.C. 
The little central entrance hall, an original feature of the Arcon, has 
since been adopted for other types of temporary houses. The Arcon 
is well insulated against heat, cold and sound. It has larger windows 
than the other temporary houses and is well equipped with built-in 
cupboards, including a hall cupboard and an airing cupboard. One 
of the luxuries is a hot towel rail in the bathroom. 

The components, for which normal building materials are used, 
were designed so as to be obtainable from a wide range of manu- 
facturers and to be capable of rapid all-weather erection on the 
site. 

An earlier “‘ mark ”’ of the Arcon was one of the four pre-fabricated 
houses shown at the Tate Gallery in September, 1944. When the 
Coalition Government originally intended to have over 300,000 
pre-fabs, 86,000 were to have been Arcons and this number was 
actually ordered. The figure was cut to 25,000 and’ later increased 


World Record 


to 41,000. These changes made early planning difficult. Before 
proceeding with the main production programme, there was a. pilot 
run of 100 houses which were erected by the managing contractors 
themselves near Croydon and Crayford in order to decide on an 
erection technique which could be taught to local contractors all over 
the country by practical demonstration and by a film which was made 
at Croydon. The first tenants moved in in June, 1945. Main produc- 
tion started in March, 1945, while the -war was still on, and there were 
no priorities for materials or labour for housing, nor were these 
obtained for many months after the war had ended. Although many 
of the materials used were in production for war purposes, a good 
deal of re-tooling of factories had had to be done to meet the require- 
ments of the Arcon. Some of the other types of temporary houses 
were in production earlier, but the Arcon Group soon overtook all 
competitors. 


To receive components. in bulk at a distribution centre and issue 
them equally rapidly in house sets requires cons'derable care in the 
layout and organization of the distribution centres. Three of the 
30 were specially designed and built for the job: Beddington, near 
Croydon; Kirby, near Liverpool; and Ruddington, near Nottingham. 
There was one-way traffic everywhere and lorries could off-load and 
on-load the same components without getting in one another’s way. 
House sets, each carried on three lorries, could be dispatched to 
sites from these larger distribution centres at a rate of 250 a week. 
Many other centres were abandoned R.A.F. stations, the hanzars 
perimeter tracks and runways providing excellent storage space with 
plenty of room for the steady flow of lorries with house loads instead of 
aircraft with bomb loads. 


The shipment of 2,000 Arcons to Northern Ireland required specially 
designed packing, the exclusive use of quay facilities at Ellesmere Port 
and Belfast and the full-time charter of two ships, each of which 
carried 50 house sets per voyage. 

The organization created for distribution of Arcon houses has been 
used also for storage and distribution of the components for some 
thousands of other types of temporary houses as well as for the storage 
and distribution (but not the production or allocation) of 50% of 
the internal fittings for all types of temporary houses. 
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Third Arthur Duckham Research Fellowship Report: 
1945-46 


Energy Transfer from Flame Gases to Solids 


Discussion on the Third Arthur Duckham Research Fellowship Report, 1945-46, by J. K. Kilham, B.Sc., Ph.D., 
Arthur Duckham Research Fellow, presented at the Autumn Research Meeting of the Institution of Gas 


Engineers. 








R. Harold Hartley : it is my view that no research work of a back- 

ground type is likely to yield a more direct return to the Gas Indus- 

try than the investigation which has been started by Dr. Kilham. 
With the basic knowledge at our disposal to-day, it is possible to design a 
gas fire satisfying the requirements of the salesman -which will yield 
a radiant efficiency of the order of 55%. If that figure could be in- 
creased to 66% this would give as much advantage to the user as a 
reduction of 2d. a therm in the price of gas: and what hope have we 
to-day of effecting such ‘reduction in gas production costs? Is it 
not most likely that improvement in the economic position of the 
Gas Industry will result from the work of those concerned with utiliza- 
tion problems ? 

In authorizing this investigation the Council of the Institution are 
not merely concerned with the attaining of new knowledge for its 
own sake, but have shown a very practical approach to one of the major 
technical ptoblems of our time. 

The subject of energy transfer from flame gases to solids has engaged 
the attention of designers’ of combustion heating appliances for 
many years. : Dr. Kilham is. nevertheless, correct in stating that the 
mechanism. of-the process is by no means'clearly understood, and 
there is undoubtedly great need for further work in this field along 
the lines -indicated in the introduction to the present Paper. 


Forced Convection 


The lack of understanding of. this subject arises partly from the 
theoretical complexity of the underlying physical mechanism and 
partly from the many pitfalls awaiting those who examine the subject 
experimentally. Conversely, however, anyone approaching the 
problem of gas appliance design from a fundamental standpoint can, 
after a period of years of experiment and thought in this field, hardly 
fail to accumulate a considerable body of data bearing on the subiect. 
Such evidence as is available seems to me to admit the possibility that 
the forced convection hypothesis does not account for the whole 
process of heat transfer in a flame. The conclusive experiment has. 
however, always been lacking for the reasons already stated. 

If full value is to be obtained from research in this field, it is most 
‘important that the experimental technique shall be worked out and 
recorded in great detail. The ad hoc approaches to the problem made 
by previous workers have always given equivocal results because some 
of the physical factors involved have not been sufficiently closely 
controlled. - Of particular difficulty is the determination of the surface 
temperature of a solid specimen heated by a surrounding flame, and 
Dr. Kilham’s use of a therm6-couple in the centre of the sillimanite 
tube is open to question in view of his earlier remarks about the 
uneven temperature of the surface and the appreciable magnitude of the 
end conduction losses. It is also unlikely that the opacity of the 
surface coating can be regatded as complete, and hence the body 
temperature of the specimen may be lower than the true surface 
temperature, Owing to a certain amount of radiation originating 
from layers below the surface. 

In some unpublished work carried out by Mr. A. R. Bennett in 
1932 the specimen consisted of a platinum strip of 0.001 in. thickness, 
which formed patt’of a Wheatstone bridge circuit. Not only could 
the temperature of the specimen be deduced from its electrical resis- 
tance, but it was also possible to vary the temperature independently 
of the flame by passing an electric current through the strip. Measure- 
ments of resistance température and optical temperature as well as 
radiation were. made, using'a variety of surface coatings, including 
uranium oxide; aluminium: oxide, zirconium oxide, and silica. The 
experimental results supported the view that forced convection transfer 
was the predominant factor determining the heat flow from the flame 
to the solid. ‘The ‘emissivity data available were not, however, suffi- 
ciently full arid certain: as to make the result a conclusive one. 


Secondary Effects 


If the transfer of eriergy,from the flame to the solid is determined 
solely by the ‘mechanical process of convection and there is no 
phenomenon of catalytic combination of free radicals, atoms, or 
‘molecules on thé sutface of the solid, or of displacement of equilibria, 
the variations ‘in’ emission recorded with different solids must be 
_ determined ‘primarily by their emissivity, which will fix the equilibrium 
temperature’ Of ‘the ‘surface. There will, of course, be secondary 
effects, such as thé displacement of chemical equilibria due to the 
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chilling effect of the solid, but the order of these is already known to 
be small, as stated by Dr. Kilham. _ It is doubtful whether the emissivity 
of surfaces at different temperatures can be determined with sufficient 
accuracy to provide a positive direct answer to this problem. It is 
conceivable, however, that apparatus might be designed in which the 
emissivity effect could be eliminated by setting up black body conditions, 
In that event, if all substances were equally active or inactive in pro- 
moting the three types of change to which I have just referred, the 
same surface temperature conditions should be maintained irrespective 
of the coating. 

The problem with which Dr. Kilham is faced is to devise an apparatus 
which will enable him to determine the influence, if any, of each 
of the factors considered one by one. The fact that results in Dr. 
Kilham’s and our experiments are in agreement with the view that 
forced convection is the predominating factor, does not rule out the 
possibility of energy transfer by combination of free radicals, &c., 
since the conditions in our experiments may not have favoured the 
operation of the other processes and, fundamentally, both Dr. Kil- 
ham’s method and our own depend on the comparison of two different 
types of surface, for both of which it is conceivable that the catalytic 
and other alternative processes were of the same order of importance. 
Little is, indeed, known of the catalytic activity of different substances 
at the temperatures at which these experiments are made. It does 
seem that to obtain a satisfactory experimental approach, the tempera- 
ture of the specimen should be controlled independently of its equili- 
brium with the flame. Some of the interdependent variables in 
the previous experiments could then ‘be separated. 

Given a satisfactory means of measuring flame temperature; the 
technique of substituting a stream of hot gas in place of a flame could 
also be employed with advantage. Great care would, however, be 
necessary in interpreting the results of such experiments as the flow 
pattern round an object immersed in a flame is modified by the com- 
bustion process, and hence even for comparable mean temperature 
conditions the heat transfer coefficient would not necessarily be the 
same as in the absence of combustion. 


Practical Application 


While a great deal of ingenuity can be expended in working out a 
satisfactory experimental technique, it is important we should not 
lose sight of the practical application of the results. To effect im- 
provements in appliance design we need to know how a given area 
of surface in contact with a flame can be used more effectively—e.z., 
by permitting a larger mass of gas to be burnt per unit of time in a 
given space or by increasing the “‘ scrubbing” efficiency of a given 
geometrical arrangement. 

It is necessarily difficult to comment adequately on a piece of work 
of this character, which is admittedly incomplete and from which no 
quantitative conclusions can be drawn. It is hoped, however, that 
the foregoing remarks will help the Author to concentrate attention on 
the crucial points of the investigation and to ensure that a positive 
conclusion will emerge out of this admittedly very difficult undertaking. 


Fundamental Problems 


Dr. D. T. A. Townend: The subject matter is obviously of wide 
importance in the field of gas utilization. It was, in fact, proposed 
by Dr. Harold Hartley as a suitable topic for the holder of this Fellow- 
ship, particularly as there appear to be many matters of fundamental 
character concerning which we remain in some ignorance. 

Dr. Kilham has set out clearly his approach to the subject dealing 
with the major issues ipvolved: forced convection; the catalytic 
combination of free radicals or atoms; Bone’s catalytic combustion; 
transference of energy from metastable molecules; and the exothermic 
displacement of gaseous equilibria. He seems to have dealt with these 
adequately, naturally giving pride of place to forced convection, to 
which he intends to pay special attention. 

On these matters only minor points occur to one’ an interesting 
side-issue might be the influence of the nature of the refractory, its 
size and shape, on the rate of attainment of equilibrium temperature; 
a consideration of the special case where a thin element is heated 
by flame gases on the side remote from the emitting surface, as with 
an internally-heated tube might also be profitably, as well as a con- 
sideration of equilibria involving free radicals—e.g., OH—as distinct 
from the water gas equilibrium as such. 
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The question of energy release from metastable molecules is one 
which has provided some speculation in the past; it may be of impor- 
tance in relation to the use of permeable linings in furnaces, as Dr. 
Roberts has pointed out, and there is some evidence for its importance 
in the location of the maximum thermal emission in a Bunsen flame, 
as evidenced by Dr. Hartley’s own work. 


Turning to an experimental point, T have wondered whether, by 
using one single element, Dr. Kilham might not be tackling, in the 
first instance, a problem the theoretical consideration of which is 
more difficult than if he used two or three elements, one above the 
other, in order, by reciprocal heat exchange, to minimize losses from 
ihe upper surfate of the element under test. Also, when using elements 
with thin coatings, the emission would be characteristic only when the 
emissivity of the coating exceeds that of the supporting element. 
Dr. Pirani, of B.C.U.R.A., informs me that there would be no error 


_on this account when aluminium oxide, for example, is used on 


siliminite, provided the oxide is not too pure. 


I am interested in the flame temperature measurements plotted in 
Fig. 6. If one calculates flame temperatures indirectly from the 
pressure developed in gaseous explosions, the temperatures for the 
three mixtures studied would be approximately 25%—1,930°C., 
33.3 Y—2,220°C., 40%—2,175°C. It is interesting that Dr. Kilham’s 
temperatures for the 25% mixture in his experiments are so much 
higher than those for the other two mixtures; another minor point 
here is that it might be of interest in these experiments to maintain 
the totul gas flow constant, rather than to work to a fixed flow of 
carbon monoxide—this would, of course, probably not affect the 
order of the temperatures attained, but might affect the distance 
above the burner at which the maximum temperature in each case is 
attained. 


] am sure we shal! all look forward with great interest to the further 
results of the field which Dr. Kilham is now opening up. 


Radiation 


Professor O. A. Saunders: This fundamental problem of the transfer 
of heat from a flame is, as Dr. Hartley has said, one of which we know 
comparatively little. Of course, there is a great difference between 
the radiation from a flame and the radiation to a solid in a flame. 
The radiation of a flame, as measured by Campbell and a great number 
of other people, is due partly to the thermal radiation through radiation 
molecules such as carbon dioxide or water vapour, and also in certain 
flame conditions, as in semi-luminescent flames, it is due to a temporary 
molecular state in which the molecules give out more radiation than 
they do when they are settled. 


But the problem of radiation from a flame is not the problem 
in which Dr. Hartley is interested in the case of the gas fire. It is 
rather heat transfer from a flame to a surface in the flame. This 
may be different because of the possibility, as Dr. Kilham points out, 
on various surfaces, of catalytic phenomena, of energy molecules 
radiating more energy when they actually touch the surface. This 
problem, I think, is a still more complicated one, and I look forward 
to its further elucidation by Dr. Kilham. 


Looking at his results, I was at first rather surprised that in his 
four methods of heat transfer he did nothing about the thermal 
radiation, from the carbon dioxide or any other gas which may be 
present, to the surface. I should have thought that that was not 
negligible. A rough calculation. which we made this morning did 
in fact show that it might be quite an appreciable percentage of the 
convection. But perhaps Dr. Kilham has calculated it and has 
found it negligible. 

In regard to his experiment, there is the further question of selective 
absorption of the radiation. It would be interesting to see whether 
any of the substances attain a lower temperature than uranium oxide. 
The one he showed attained a higher temperature. If any attained 
a lower temperature it would suggest that selective absorption must 
be coming in. It would be a bad thing from the gas fire point of view, 
but interesting academically. ' 


Finally, looking at Dr. Kilham’s experimental set-up—lI have rot 
really worked this out—I am wondering whether there is any means 
by which he could compare the temperature of his specimen, which 
is in the flame, with the temperature of a similar specimen which is 
just outside the flame. but which still has the full radiation of the 
flame upon it. I do not know whether it would be possible to surround 
the flame vertically by a cylindrical surface, the inside of which will be 
receiving radiation. The object of the experiment would be to try to 
separate out the three types of effect—forced convection, pure radiation 
effects, and effects due to surface contact. I do not quite see how the 
experiment, as it is at the moment, will separate out the second two. 


Thermal Diffusion 


Dr. Strickland Constable (Gas Research Board): Dr. Kilham has 
stated that heat may be conveyed from one région to another by three 
processes—-i.v., conduction, convection, and radiation; and then he 
adds that conduction will not be enlarged upon, since it has little 
bearing on the work in hand. He makes a distinction between 
conduction and convection. I wonder if he has actually calculated 
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the flame temperatures, whether in fact pure thermal conduction 
through the gas is negligible. Thermal conduction and diffusion 
are very much related to each other, and in ordinary aerated flames 
it is considered that the secondary air gets into the flames more or 
less by a pure diffusion process. I do not know that that has been 
proved, but it certainly has been stated, and it seems to me possible 
that what we have to do in the case of a flame and solid is to transmit 
heat, not by convection, but to a large extent by conduction. Has he 
measured approximately the order of magnitude to be expected with 
pure thermal conduction. 


The next point concerns the Author’s general method of experiment. 
He measures the total radiation from a small body suspended in the 
flame, and therefrom calculates the total amount of heat transferred 
to the solid. This method has an advantage in that you can measure 
the radiation from a solid fairly accurately; but it has the disadvantage 
that you have to measure the temperature of the flame separately, 
and also the disadvantage pointed out by Professor Saunders that 
you are not actually separating the transfer of heat by conduction or 
convection and the transfer of heat by the combination of free radicals; 
apparently you want a separate experiment for that. I want to suggest 
that Dr. Kilham should turn this experiment inside-out, and put the 
flame inside a tube. If the flame is inside a long tube, you can consider 
there are almost black body conditions in the tube; in that case, any 
thermocouple in the gas stream would register the temperature of the 
gas without necessitating any correction for radiation. It would be 
of considerable advantage to measure the temperature of the flame 
on which you are actually working. You would have to arrange the 
tube with some sort of water jacket around certain sections of it, 
and you would measure the actual rate of heat transfer to the body 
by the actual rise of temperature of the wall. 


I have pointed out one possible advantage, that you would know 
the temperature of the gas. There would be the further advantage 
that, if you also measure the rate of heat transfer a long way up the 
tube from the flame, you will be measuring the rate of heat transfer 
from hot gases to a solid body in the absence of any combination 
of free radicals or anything of that sort; you would be measuring the 
convection or conduction transfer apart from the flame. That may 
be one way of tackling the problem, and I put it forward for Dr. 
Kilham’s comments. 


My third question concerns a matter I did not understand from the 
report. Dr. Kilham refers to the experiments by. Professor David 
in which he determined the presence of free radicals in the flame by 
placing a platinum wire in the flame, both when covered with some 
inert material and when uncovered, and noting the difference of 
temperature as between them. If it is in the flame, I do not see how 
it would have free radicals, since the wire is a good catalyst for the 
combination of oxygen and hydrogen, and soon. Can Dr. Kilham 
explain that ? 

Mr. L. T. Minchin: The matter which strikes me particularly when 
reading the report is that in nearly all the problems the measurement 
of the temperature of the solid is of paramount importance, and is also 
of particular difficulty. IT cannot help feeling, with Dr. Hartley, that 
that has not been treated with quite the care that it really deserves in 
these experiments, and that it would be very desirable—perhaps Dr. 
Kilham will do it in later stages—to check the temperature by one or 
two other methods. 


A method I would suggest would be the simple method. of focussing 
a bright light on to the object and measuring the reflection coefficient 
in the visible range by that means. You could easily subtract the heat 
coming from the incandescent source and find the refractive index 
that way, and, knowing the emissivity in the visible region, you could 
easily obtain the temperature by means of an optical pyrometer, 
making the necessary correction. 


It seems to me that such methods might provide a valuable check- 
When certain investigators in America in 1918 measured the thermal 
emissivity of alumina they obtained the figure of 0.088, which is very 
different from Dr. Kilham’s figure of 0.23. I do not suggest for a 
moment that Dr. Kilham is wrong; but the difference suggests that a 
different approach to the measurement of temperature might be 
desirable. 


Finally, there is one fairly well known case in which the forced 
convection does not seem to provide a complete account of the transfer 
of heat to a solid, and that is the case of the gas mantle. The flame 
length, before the mantle is put on the burner, is very much longer 
than it is when the mantle is in position. You may think that is 
due to the restriction, to the aerodynamic resistance, of the fibre. 
Actually, however, that is not the case, because if you coat the mantle 
with a layer of iron oxide by dipping it in some iron salt, and then 
put it in the flame, you find that the flame is very much longer below 
the mantle than if the mantle is operating with the normal composition. 
I did that fairly carefully some years ago, and, making allowance 
for the brighter light in the mantle, no doubt it is true. It seems to 
indicate that there is a definite acceleration of the combustion process, 
due, I take it, to some catalytic process or to some process of 
chain reaction substances being killed by the solid. 


That is at least one case in which forced convection certainly is 
not the only cause of heat transfer. 





